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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides. More particularly, 
the invention relates to nucleic acids encoding novel molecule (MOL) polypeptides, as well as 
5 vectors, host cells, antibodies, and recombinant methods for producing these nucleic acids and 
polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as 
10 MOLX, or MOL1, MOL2, MOL3, MOL4, MOL5, MOL6, MOL7, and MOL8 nucleic acids 
and polypeptides. These nucleic acids and polypeptides, as well as derivatives, homologs, 
analogs and fragments thereof, will hereinafter be collectively designated as "MOLX" nucleic 
acid or polypeptide sequences. 

In one aspect, the invention provides an isolated MOLX nucleic acid molecule 
1 5 encoding a MOLX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, and 23. In some 
embodiments, the MOLX nucleic acid molecule will hybridize under stringent conditions to a 
nucleic acid sequence complementary to a nucleic acid molecule that includes a protein- 
coding sequence of a MOLX nucleic acid sequence. The invention also includes an isolated 
20 nucleic acid that encodes a MOLX polypeptide, or a fragment, homolog, analog or derivative 
thereof. For example, the nucleic acid can encode a polypeptide at least 80% identical to a 
polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
1 8, 20, 22, and 24. The nucleic acid can be, for example, a genomic DNA fragment or a 
cDNA molecule that includes the nucleic acid sequence of any of SEQ ED NOS:l, 3, 5, 7, 9, 
25 11,13, 15, 17, 19, 21, and 23. 

Also included in the invention is an oligonucleotide, eg., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a MOLX nucleic acid (e.g., SEQ ID NOS:l, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, and 23) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified MOLX polypeptides (SEQ ID 
30 NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24). In certain embodiments, the MOLX 

1 
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polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human MOLX polypeptide. 

The invention also features antibodies that immunoselectively bind to MOLX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 
5 In another aspect, the invention includes pharmaceutical compositions that include 

therapeutically- or prophylactically-effective amounts of a therapeutic and apharmaceutically- 
acceptable carrier. The therapeutic can be, e.g 9 a MOLX nucleic acid, a MOLX polypeptide, 
or an antibody specific for a MOLX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
10 pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a MOLX nucleic acid, under conditions allowing for expression 
of the MOLX polypeptide encoded by the DNA. If desired, the MOLX polypeptide can then 
be recovered. 

15 In another aspect, the invention includes a method of detecting the presence of a 

MOLX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the MOLX polypeptide within the sample. 

20 The invention also includes methods to identify specific cell or tissue types based on 

their expression of a MOLX. 

Also included in the invention is a method of detecting the presence of a MOLX 
nucleic acid molecule in a sample by contacting the sample with a MOLX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a MOLX nucleic 

25 acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
MOLX polypeptide by contacting a cell sample that includes the MOLX polypeptide with a 
compound that binds to the MOLX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g. , a small molecule, such as a nucleic 

30 acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon- 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., endometriosis, 
fertility disorders, hypercoagulation, idiopathic thrombocytopenic purpura, 
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immunodeficiencies, systemic lupus erythematosus, asthma, emphysema, scleroderma, 
allergy, ARDS, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous 
sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
multiple sclerosis, ulcers, ataxia-telangiectasia, leukodystrophies, behavioral disorders, 
5 addiction, anxiety, pain, neuroprotection, osteoporosis, arthritis, ankylosing spondylitis, 

scoliosis, diabetes, autoimmune disease, myasthenia gravis, muscular dystrophy, renal artery 
stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy, Lesch-Nyhan syndrome, 
developmental disorders, growth disorders, and/or wounds, cardiomyopathy, atherosclerosis, 

10 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary stenosis , subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, obesity, transplantation, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
host disease (GVHD), lymphaedema, adrenoleukodystrophy, congenital adrenal hyperplasia, 

1 5 neuronal developmental, organizational, mediated and interactive disorders and disease; 

endocrine dysfunctions, growth and reproductive disorders, injury repair, cancer including but 
not limited to lung or breast cancer, endocrine disorders, inflammatory disorders, gastro- 
intestinal disorders and disorders of the respiratory system, Rheumatoid arthritis (RA), CNS 
disorders, Down syndrome, Schizophrenia, nutritional deficiencies, primary open-angle 

20 glaucoma (POAG), and bone disorders, hematopoietic disorders, or other disorders. The 
therapeutic can be, e.g., a MOLX nucleic acid, a MOLX polypeptide, or a MOLX-specific 
antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from: Cancer including endometriosis, fertility disorders, 

25 hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, systemic lupus 
erythematosus, asthma, emphysema, scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ulcers, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, osteoporosis, 

30 arthritis, ankylosing spondylitis, scoliosis, diabetes, autoimmune disease, myasthenia gravis, 
muscular dystrophy, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch- 
Nyhan syndrome, developmental disorders, growth disorders, and/or wounds, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
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septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary 
stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, obesity, 
transplantation, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease (GVHD), lymphaedema, adrenoleukodystrophy, 
5 congenital adrenal hyperplasia, neuronal developmental, organizational, mediated and 

interactive disorders and disease; endocrine dysfunctions, growth and reproductive disorders, 
injury repair, cancer including but not limited to lung or breast cancer, endocrine disorders, 
inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory system, 
Rheumatoid arthritis (RA), CNS disorders, Down syndrome, Schizophrenia, nutritional 

10 deficiencies, primary open-angle glaucoma (POAG), and bone disorders, hematopoietic 
disorders and/or other pathologies and disorders of the like. 

The polypeptides can be used as immunogens to produce antibodies specific for the 
invention and as vaccines. They can also be used to screen for potential agonist and antagonist 
compounds. For example, a cDNA encoding MOLX may be useful in gene therapy, and 

1 5 MOLX may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from endometriosis, fertility disorders, hypercoagulation, idiopathic 
thrombocytopenic purpura, immunodeficiencies, systemic lupus erythematosus, asthma, 
emphysema, scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) syndrome, Alzheimer's 

20 disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, 
cerebral palsy, epilepsy, multiple sclerosis, ulcers, ataxia-telangiectasia, leukodystrophies, 
behavioral disorders, addiction, anxiety, pain, neuroprotection, osteoporosis, arthritis, 
ankylosing spondylitis, scoliosis, diabetes, autoimmune disease, myasthenia gravis, muscular 
dystrophy, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney 

25 disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch-Nyhan 
syndrome, developmental disorders, growth disorders, and/or wounds, cardiomyopathy, 
atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 
(ASD), atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary stenosis , subaortic 
stenosis, ventricular septal defect (VSD), valve diseases, obesity, transplantation, hemophilia, 

30 hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
host disease (GVHD), lymphaedema, adrenoleukodystrophy, congenital adrenal hyperplasia, 
neuronal developmental, organizational, mediated and interactive disorders and disease; 
endocrine dysfunctions, growth and reproductive disorders, injury repair, cancer including but 
not limited to lung or breast cancer, endocrine disorders, inflammatory disorders, gastxo- 
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intestinal disorders and disorders of the respiratory system, Rheumatoid arthritis (RA), CNS 
disorders, Down syndrome, Schizophrenia, nutritional deficiencies, primary open-angle 
glaucoma (POAG), and bone disorders, hematopoietic disorders and/or other pathologies and 
disorders. 

5 The invention further includes a method for screening for a modulator of disorders or 

syndromes including, e.g., endometriosis, fertility disorders, hypercoagulation, idiopathic 
thrombocytopenic purpura, immunodeficiencies, systemic lupus erythematosus, asthma, 
emphysema, scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) syndrome, Alzheimer's 
disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, 

10 cerebral palsy, epilepsy, multiple sclerosis, ulcers, ataxia-telangiectasia, leukodystrophies, 
behavioral disorders, addiction, anxiety, pain, neuroprotection, osteoporosis, arthritis, 
ankylosing spondylitis, scoliosis, diabetes, autoimmune disease, myasthenia gravis, muscular 
dystrophy, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney 
disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch-Nyhan 

15 syndrome, developmental disorders, growth disorders, and/or wounds, cardiomyopathy, 
atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 
(ASD), atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary stenosis , subaortic 
stenosis, ventricular septal defect (VSD), valve diseases, obesity, transplantation, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 

20 host disease (GVHD), lymphaedema, adrenoleukodystrophy, congenital adrenal hyperplasia, 
neuronal developmental, organizational, mediated and interactive disorders and disease; 
endocrine dysfunctions, growth and reproductive disorders, injury repair, cancer including but 
not limited to lung or breast cancer, endocrine disorders, inflammatory disorders, gastro- 
intestinal disorders and disorders of the respiratory system, Rheumatoid arthritis (RA), CNS 

25 disorders, Down syndrome, Schizophrenia, nutritional deficiencies, primary open-angle 

glaucoma (POAG), and bone disorders, hematopoietic disorders or other disorders related to 
cell signal processing and metabolic pathway modulation. The method includes contacting a 
test compound with a MOLX polypeptide and determining if the test compound binds to said 
MOLX polypeptide. Binding of the test compound to the MOLX polypeptide indicates the 

30 test compound is a modulator of activity, or of latency or predisposition to the aforementioned 
disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., 
endometriosis, fertility disorders, hypercoagulation, idiopathic thrombocytopenic purpura, 
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immunodeficiencies, systemic lupus erythematosus, asthma, emphysema, scleroderma, 
allergy, ARDS, Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous 
sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
multiple sclerosis, ulcers, ataxia-telangiectasia, leukodystrophies, behavioral disorders, 
5 addiction, anxiety, pain, neuroprotection, osteoporosis, arthritis, ankylosing spondylitis, 

scoliosis, diabetes, autoimmune disease, myasthenia gravis, muscular dystrophy, renal artery 
stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy, Lesch-Nyhan syndrome, 
developmental disorders, growth disorders, and/or wounds, cardiomyopathy, atherosclerosis, 

10 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary stenosis , subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, obesity, transplantation, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
host disease (GVHD), lymphaedema, adrenoleukodystrophy, congenital adrenal hyperplasia, 

1 5 neuronal developmental, organizational, mediated and interactive disorders and disease; 

endocrine dysfunctions, growth and reproductive disorders, injury repair, cancer including but 
not limited to lung or breast cancer, endocrine disorders, inflammatory disorders, gastro- 
intestinal disorders and disorders of the respiratory system, Rheumatoid arthritis (RA), CNS 
disorders, Down syndrome, Schizophrenia, nutritional deficiencies, primary open-angle 

20 glaucoma (POAG), and bone disorders, hematopoietic disorders or other disorders related to 
cell signal processing and metabolic pathway modulation by administering a test compound to 
a test animal at increased risk for the aforementioned disorders or syndromes. The test animal 
expresses a recombinant polypeptide encoded by a MOLX nucleic acid. Expression or 
activity of MOLX polypeptide is then measured in the test animal, as is expression or activity 

25 of the protein in a control animal which recombinantly-expresses MOLX polypeptide and is 
not at increased risk for the disorder or syndrome. Next, the expression of MOLX polypeptide 
in both the test animal and the control animal is compared. A change in the activity of MOLX 
polypeptide in the test animal relative to the control animal indicates the test compound is a 
modulator of latency of the disorder or syndrome. 

30 In yet another aspect, the invention includes a method for determining the presence of 

or predisposition to a disease associated with altered levels of a MOLX polypeptide, a MOLX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the MOLX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the MOLX polypeptide present in a 
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control sample. An alteration in the level of the MOLX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, eg., endometriosis, fertility disorders, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, systemic lupus 
5 erythematosus, asthma, emphysema, scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ulcers, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, osteoporosis, 
arthritis, ankylosing spondylitis, scoliosis, diabetes, autoimmune disease, myasthenia gravis, 

1 0 muscular dystrophy, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch- 
Nyhan syndrome, developmental disorders, growth disorders, and/or wounds, 
cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary 

15 stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, obesity, 
transplantation, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease (GVHD), lymphaedema, adrenoleukodystrophy, 
congenital adrenal hyperplasia, neuronal developmental, organizational, mediated and 
interactive disorders and disease; endocrine dysfunctions, growth and reproductive disorders, 

20 injury repair, cancer including but not limited to lung or breast cancer, endocrine disorders, 
inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory system, 
Rheumatoid arthritis (RA), CNS disorders, Down syndrome, Schizophrenia, nutritional 
deficiencies, primary open-angle glaucoma (POAG); and bone disorders, hematopoietic 
disorders. Also, the expression levels of the new polypeptides of the invention can be used in a 

25 method to screen for various cancers as well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a MOLX polypeptide, a MOLX nucleic acid, or a MOLX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 

30 preferred embodiments, the disorder, includes, e.g., endometriosis, fertility disorders, 

hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, systemic lupus 
erythematosus, asthma, emphysema, scleroderma, allergy, ARDS, Von Hippel-Lindau (VHL) 
syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ulcers, ataxia-telangiectasia, 
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leukodystrophies, behavioral disorders, addiction, anxiety, pain, neuroprotection, osteoporosis, 
arthritis, ankylosing spondylitis, scoliosis, diabetes, autoimmune disease, myasthenia gravis, 
muscular dystrophy, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, Lesch- 
5 Nyhan syndrome, developmental disorders, growth disorders, and/or wounds, 

cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus , pulmonary 
stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, obesity, 
transplantation, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 

1 0 immunodeficiencies, graft versus host disease (GVHD), lymphaedema, adrenoleukodystrophy, 
congenital adrenal hyperplasia, neuronal developmental, organizational, mediated and 
interactive disorders and disease; endocrine dysfunctions, growth and reproductive disorders, 
injury repair, cancer including but not limited to lung or breast cancer, endocrine disorders, 
inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory system, 

15 Rheumatoid arthritis (RA), CNS disorders, Down syndrome, Schizophrenia, nutritional 
deficiencies, primary open-angle glaucoma (POAG), and bone disorders, hematopoietic 
disorders, and/or other diseases or disorders. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 

20 commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 

25 be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

30 Other features and advantages of the invention will be apparent from the following 

detailed description and claims. 
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DETAILED DESCRIPTION OF THE INVENTION 



The invention is based, in part, upon the discovery of novel nucleic acid sequences that 
encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
referred to individually as MOL1, MOL2, MOL3, MOL4, MOL5, MOL6, MOL7, and MOL8. 
5 The nucleic acids, and their encoded polypeptides, are collectively designated herein as 
"MOLX". 

The novel MOLX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1 A, ID, 2A, 3 A, 3D, 4A, 5 A, 5C, 5E, 6A, 7A, and 8A. 
inclusive ("Tables 1 A - 8 A"), or a fragment, derivative, analog or homolog thereof. The novel 
1 0 MOLX proteins of the invention include the protein fragments whose sequences are provided 
in Tables IB, IE, 2B, 3B, 3E, 4B, 5B, 5D, 5F, 6B, 7B, and 8B inclusive ("Tables IB - 8B"). 
The individual MOLX nucleic acids and proteins are described below. Within the scope of 
this invention is a method of using these nucleic acids and peptides in the treatment or 
prevention of a disorder related to cell signaling or metabolic pathway modulation. 



15 MOL1 

MOLla 

A disclosed Notch-like nucleic acid of 7410 nucleotides, MOLla, alternatively referred 
to as SC29674552JEXT, is shown in Table 1 A. The disclosed MOLla open reading frame 
("ORF") begins at the ATG initiation codon at nucleotides 1-3 and terminates at a TGA codon 
20 at nucleotides 7408-7410. In Table 1A, the start and stop codons are depicted with bold letters. 



Table 1A. MOLla nucleotide sequence (SEQ ED NO:l). 

"atgcdcgccctgcgccccgctctgo 

GCAGTGTO^GATGGCTATGAACCCTGTGTAAATGAAGGAATGTGTG 

AATGTCCAGAAGGCTTCTTGGGGGAATATTGTCAA 

ACTTGTGTGKSCCCAGGCCATGCTGGGGAAAGCC^ 

CTCGACATCTCATCCATGCTTTGTGTC 

ATGAGTGCACCTGTCAAGTCGGGTTTACAGGTAAGGAGTO 

AATGGAAGTACCTCTACCACTGTGGCCAACCAGT^ 

GACTGATGTCAATGAGTGTGACATTCCAGGACACTGC 

AGTGCCAGTGCCCTCAGGGCTTCACAGGCCAGTACTC 

AATGGAGGCACCTGTCX3GCAGACTGGTGACTTCACT 

GAGGAATATTGATGACTGCCCTAACCACAGGTC^ 

GCCGCTGTCCCCCACAATGGACAGGACAGTTCTG 

CAAAACTGGGGCACCTGTGCCAACCGCAATGGAGG CTATGGCTGTGTATGTGTCAACGG CTGGAGTGGAGATGACTG 
CAGTGAGAACATTGATGATTGTGCTTTCGGCGC^ 
CTTGCATGTGCCCAGAGGGGAAGGCAGGTCTCCTGTGTCATCTGG 
GGGGCACTGTGTGACACCAACCCCCTAAATGGGCAATATATTTG 

CACAGAAGATGTGGATGAATGTG CCATGGC CAAT AGCAATCCITGTGA^ CATGCAGGAAAATGTGTGAACACGGATG 

GCGCCTTCXIACTGTGAGTGTCTGAAGGGTTATGCAGGACCTC^ 

CCCTGCCAGAATGATGCTACCTGTCTGGATAAGATTGGAGGCT 

GCATTGTGAATTAGAAATAAATGAATGTCAGAGCAACCCTTGTGTGAACAATG 

GTTTCCAGTGCCTGTGTCCTCCTGGTTTCACTOGGCCAGTTTGCCAGATTGATATTGATGA 
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TGTCTGAATGGGGCAAAGTGTATCGA 

GTGTGAGGAGAACATTGACAACTGTGACCCCGATCCTTGCCACCArGGT 

CCTGCATCTGCAATCCX^GGGTACATGGGCGCCATCTGCAGTGACC^ 

AACGATGGTCGCTGCATTGACCTGGTCAATGGCTACCAGTGC^^ 

AATTAATTTTGATGACTGTGCAAGTAACCCTTGTATC 

TCTGCTCACCAGGATTCACAGGGCAGAGATGTAACATTGACA 

GCAACATGTATCAACGGTGTGAA1X3GTTTCCGCTGTATATC 

GGTGAACGAATGCCTGAGCAATCCCTGCATCCAT 

ATGCAGGCTGGGTTGGCATCAACTGTGAAGTGGACAAAAA^ 

TGTGACAATCTGGTGAATGGATACAGGTGTACTTGCAAGAAGGGCCT^ 

TGAATGTGCCTCAAATCCATGCCTCAACCAAGGA^ 

TGCCATACACAGGTAAGAATTGTCAGACAGTATTGGCTCCCTGTTCCCCAAACCCTTGTGAGAATGC 
AAAGAGTCACCAAATTTTGAGAGTTATACTTGCTTGTGTG^^^ 
TGACGAGTGTATCTCCAAGCCCTGCATGAACCATGGTCTC^ 
CACCAGGCTT CAGTGGTATGGACTCTGAGGAGGACATTGAT 

TGTATGGATGGAGTGAATACTTTCTCCTGCCTCTGCCrTCCGGGTTTCACTGGGGAT 

TGAGTGTCTGAGTGAACCCTGTAAGAATGGAGGGACCTGCTCT 

C^GGATTTGATGGAGTCCATTGTGAGA^ 

GTTGATGGGATTAACTCCTTCTOT^ 

ATGCAGCTCTCATCCATGCCTGAATGATGGAACGTGTGT^ 

GCTACACTGGGAAAAACTGTCAGACCCTGGTGAATC^^ 

CAGAAAAAAGCAGAGTCCCAGTGCCTATGTC^^ 

TGACATAGCAGCCTCCAGGAGAGGTGTGCTTGTTGAACAC 

ACACGCATTACTGTCAGTGCCCCCTGGGCTATACTGG 

CCCTGCCAGCACGGGGCAACATGOVGTGACTTCATTGGTGGATACAGATGCGAGTG 

CAACTGTGAGTATGAAGTGG ATGAGTGC CAGAATCAGCCCTGC CAGAATGGAGGCAC CTGTATTGAC CTTGTGAACC 

ATTTCAAGTGCTCTTGCCCACCAGGCACTCGGGGTATGAAATCA^ 

TGCCTTAATGGTGGTCAGTGCATGGATAGGATTGGAGGCTAC^GTTGTCGCT 

TTGTGAGGGAGACATCAACGAGTGCCTCTCCAACCCCTGCAGCT^ 

ATGACTACCTGTGTGTTTGCCGTAGTGCCTTTACTGGTC 

CCCTGCCrGAATGGAGGGACTTGTGCTGTGGCCAGTA^ 

TTCCGGK3GCAAGGTGCK!!AGAGCAGCTGTGGACAAGTGAAATGTA 

GACCCCGCTGCTTCTGCCCCAGTCCCCGGGACTGCGAGTC^ 

TGCCACCCTCAGCGCCAGCCTCCTTATTACTC 

CACGGCACCCCCCAGCACCCCTCCTGCCACCTGTCTGAGCCAGTATTGTGCCGACAA^ 
ATGAGGCCTGCAACAGCCATGCCTGCCAGTGGGATG^ 
TGCTCCTCCCCACTTCXICTGCTGGGATTATAT 
TGACAACTTTGAATGCXIAGGGGAACAGCAAGACAT^ 

ACTGTGACCAGGGGTGCAACAGTGAGGAGTGTGGTTGGGATGGGCTGGACTO 

GCAGAAGGTACCCTGGTTATTGTGGTATTGATGCCA^ 

ACTGGGTACCCTGCTCCACACCAACCTGCGCATTAAG<^^ 

GTGAGAAGTCAGCTGCTATGAAGAAACAGAGGATGACACGCAGATCC 

GGGTCTAAAGTCTTTCTGGAAATTGACAACCX3CCAGTGTGTTCAAGACTCAGACCAC 

AGCAGC^GCTCrrCCTGGCCTCTCACGCCATACAGGGGACCCTGTCATACCCTC^ 

TGACTCCAGAACGCACTCAGCTCCTCTATCTCCTTGCT 

GTAATCATGGCAAAAOSAAAGCGTAAGCOTGGCTCT^ 

CAATCACAAGCGTC G TGAG C CAGTGGGACAGGATG CTGIX^GGC TGAAAAATCTOT CAG TGCAAGT CT CAGAAGCTA 
ACCTAATTGGTACTGGAACAAGTGAACACTGGGTCGATGATGA^ 

GAGGCCTTACTCTCAGAAGAAGATGACCCCATTGATCGACGGCCATGGACACAGCAGCA 
CCGTAGGACACCATCGCTGGCTCTCACCCCTCCTCAG^ 

GC C CAGATGGCTGCACC CCATTGATGTTGGCTT CT CT C CGAGGAGGCAGCTG&GATTTGAGTGATGAAGATGAAGAT 

GCAGAGGACTCTTCTGCTAACATCATCACAGACI7GGTCT 

TGGTGAGATGGCCCTGCACCTTGC&GCCCGCm^ 

ATGCCAATGCCCAGGACAACATGGGCCGCTGTCCACTCCATGCTGCAGTGGCAGCTGATGrcCA^ 

ATTCTGATTCGTCAACCXSAGTAACTGATCT^ 

CCTGGCTGTGGAGGGAATGGTGGCAGAACTGATCAAC 

CTGCTCTTCACTGGGCAGCTGCTGTCAATAATGTGGAGGCAACTCT^ 

ATGCAGGACAACAAGGAAGAGACACCTCTGTTTCTTGCTCCCCGGGAGGGGAGCT 

AGACCATTTTGCCAATCGAGACATCACAGACXA 

ATGACATTGTGCGC CTTCTGGATGAATACAATGTGACCCCAAGCCCTCCAGGCACCGTGTTGACTT CTGCTCTCTCA 

CCTGTCATCTGTGGGCCCAACAGATCTTTCCTCAGCC^ 

TGCCAAGAGTACCATGCCTACTAGCCTCCCTAACCTTGCCAAGGAGGCAAAG 

AGTCTCTGAGTGAGAAGGTCCAACTGTCTGAGAGTTCAGTAACTTTATCCCCTGTTGATTCCCTAGAATCT 

ACGTATGTTTCCGACACCACATCCTCTCC^^ 

GGCCACTGCCGCCCCTCCTGCCCXIAGTCCATCCCCAGCATGCACT 

TGGCACATGGGGCCAGCACTGTGCTTCCCTCAGTGAGCCAGTTGCTATCCC^ 

GGCAGTGCTGGAAGCTTGAGTAGGCTCCATCCAGTCCCAGTCCCAGCAGATT^ 

GACC CAGT ACAATGAGATGTTTGGTATGG T CCTGGCT CC^GCTGT AGGGCAC CCATC CTGGCATAGCTCC CCAGAGA 
GGCCACCTGAAGGGAAGGACATAACCACCCCTCQGGAGCCCTTGCCKrCCCAT 
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GGCAGTATTGCCCAACC^GCGGGGGCTCCCCAGCCTCAGTCCACCTGCCCT 

CATGTACCAGATTCCAGAAATGGCCCGTTTGCCCA^ 

AGGTAGCTCAGACCATTCTCCCAGCXTTATCAT^ 

CACAGTTATCCTTCCTCAAATGCTGCTGAGCGAACACCCAGTCACAGTGGTCACCTC 
GACACCATCCCCAGAGTCTCCTGACCAGTGGTCAAGTTCAT 

CCAGCCCTACCCCTGGGGGAGCTGGAGGAGGTCAGCGGGGACCTGGGACACACATGTCTGA 

ATGCAGGTTTATGCGTGA . 



The disclosed MOLla nucleotide encodes a protein which has 2469 amino acid 
residues, referred to as the MOLla protein. The MOLla protein was analyzed for signal 
peptide prediction and cellular localization. SignalP results predict that MOLla is cleaved 
between position 25 and 26 (AHA-LQ) of SEQ ID NO:2. Psort and Hydropathy profiles also 
predict that MOLla contains a signal peptide and is likely to be localized in the plasma 
membrane (Certainty=0.4600). A disclosed MOLla polypeptide sequence is presented in 
Table IB using the one-letter amino acid code. 



Table IB. Encoded MOLla protein sequence (SEQ ID NO:2). 

MPALRPALLWALLALWLCCAT PAHALQCFJ3GYE PCVNEGMCVTYHNGTG Y CKC PEGFLGE YCQHRDPCEKNRCQNGG 
TCVAQAMLGKATCRCASGFTGEDCQYS TSKP CFVSRP CLNGGTCHMLSRDTYE CTCQVGFTGKE CQWTDACLSHPCA 
NGS TCTTVANQFSCKCXTGFTGQKCETDVN3CDI PGHCQHGGTCLNLP<3S YQCQCPQGFTGQYCDSLYVPCAPS PCV 
NGGTraQTGDFTFECmPGFEGSTCERNIDDCP^TOCQNG^ 

QNWGT CANRNGGYGCVCVNGW SGDD CSENT DDCAFGACTPGSTCI DRVAS FS CMCPEGKAGLLCHLDDACI SNPCHK 
GALCDTOTLNGQYICrTCPQGYKGADCTEDVD 

PCQNDATCLDKI GGFTCLCMPGFKGVHCEIjE INBCQSNPCVNNGQCVDKVNRFQCLCP PGFTGPVCQ ID IDDCS S TP 

CLNGAKCIDHPNGYECQCATGFTGVLCEENIDNCDP 

NnDGRCIDLVNGYQCNCQPGTSGVNCEINFDDCASNPCIH^ 

ATC INGVNGFRC I C PEGPHHPS CYSQVNECLSNPCIHGNCTGGLSGYKCLOT 

CDNLVNG YRCTCKKGFKGYNCQVNIDE CASNPCLNQGTCFDD ISGYTCHCVLPYTGKNCQTVLAPCS PNPCENAAVC 

KESPNFESYTCLCAPGWQGQRCTIDIDECISKPCMiraGLC^ 

CMDGVNTFSCLCLPGFTGDKCQTDMNECLSEPC^ 

VDGINSFSC^CPVGFTGSFCLH3INECSSHPCIjiroGTCVIX3 

QKKAESQCLCPSGWAGAYCDVPNVSCDIAASPJ*GVL^^ 

PCQHGATCSCFI GGYRCECVPGYQGVNCE YEVDECQNQPGQNGGTCiDLVNHFKCSCPPGTRGMKSSLS IFHCPGPH 
CLNGGQCMDRI GGY SCRCLPGF AGF^CEGD INECHjSN PCSSEGSI1DCIQLTNDYI1CV CRS AFTGRHCETFVDVCPQM 
PCI^GGTCAVASmPlXSSFAWPQGFSGARCQSSCGQVKCRKGEQCVHTASGPRCFCPSPRIX^ 
CHPQRQPPYYSCQCAPPFSGSRCELYTAPPSTPPATCLSQYGA^ 
C^SPLPCWDYINNQCDFJkCNTVECXFDNFECQ^ 

AEGTLVI WLMPPEQLLQDARS FLRAIiGTLLHTNLRI KRDSQGELMVYP YYGEKSAAMKKQRMTRRSLPGEQEQEVA 
GSKVFliEIDNRQCVQDSDHCFKOTT3AAAALLASHAIQGTLSYPLVSWSES ILFI ILLG 

VIMAKRKRKHGSLWLPEGFTLRRDASNHKRF^P^GQDAVGLKNLSVQVS EANL I GTGTS EHWVDDEGPQ PKKVKAED 
EALLS EEDDP IDRRPWTQQHLEAAD I RRTP SLALT P PQAEQEVDVLDVKVRGPDGCTPLMLASLRGGS SDLSDEDED 
ASPS SANI I TDLVYQGAS LQAQTDRTGEMAIiHLAARYSRADAAKR T ,T iD AGAD ANAQDNMGRCFLHAAVAADAQGVFQ 
IL I RNRVTDLDARMNDGTT PLI LAARLAVEGMVAEL INCQADVNAVDDHGKS AIjHWAAAVNNVEATLIiLLKNGANRD 
MQDNKEETPL FIAAREGS YEAAKI LLDHFANRD I TDHMDRLPRDVARDRMHHD IVRLLDE YNVTPS PPGTVLTS ALS 
PVICX3PNRSFLSLKHTPMGK^RRPSAKSTMPTSLPNLAKEA^ 

TYVSDTTSSPMITSPGILQAS PNPMLATAAPPAPVHAQHALSFSNLHEMQPIiAHGASTVLPSVSQLLSHHHIVS PGS 
GSAGSLSRIHPVPVPADWMNRMEVITCTQ 

GS IAQPAGAPQPQSTCPPAVAGPIiPTMYQ I PEMARLPSVAFPTAMMPQQDGQVAQTILPAYHPFPASVGKYPTPPSQ 
HSYASSNAAERTPSHSGHLQGEHPYI;TPSPESPDQWSSSSPHSASDWSDVTTSPTPGGAGGGQRGPGTHMSEPPHNN 
MQVYA 



A region of the MOLl a nucleic acid sequence has 6436 of 7416 bases (86%) identical 
to a Rattus norvegicus Notch-like protein mRNA (GENBANK-ID :RATN OTCHX | 
acc:M93661), with an E-value of 0.0. In all BLAST alignments herein, the "E-value" or 
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"Expect" value is a numeric indication of the probability that the aligned sequences could have 
achieved their similarity to the BLAST query sequence by chance alone, within the database 
that was searched. For example, the probability that the subject ("Sbjct") retrieved from the 
MOLla BLAST analysis, e.g 9 the Rattus norvegicus Notch-like protein mKNA, matched the 
5 Query MOL1 a sequence purely by chance is 0.0. MOL1 a also has 2443 of 247 1 amino acid 
residues (98%) positive with patp:AAY06816 Human Notch2 (humN2) protein sequence - 
Homo sapiens, 2471 aa. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001 . In BLAST 2.0, 

10 the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g. , 

15 http://www.ncbi.iilm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's or N's 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
■TNNl^TCNNNM^^ or the letter "X" in protein sequences (e.g., "XXXXXXXXX"). 

20 Low-complexity regions can result in high scores that reflect compositional bias rather than 
significant position-by-position alignment. Wootton and Federhem M ethods Enzymol 
266:554-571, 1996. 

Utilities for the MOLX nucleic acids and their encoded polypeptides can be inferred 
based on the homology of the disclosed MOLX nucleic acids and/or polypeptides (including 
25 domains of the encoded polypeptides) to previously described sequences. 

MOLla expression in different tissues was examined through TaqMan as described 
below in Example 1. 

MOL1 a is expressed in at least the following tissues: kidney, brain, lymph node, 
muscle, hippocampus, bone marrow, placenta, thyroid, para-thyroid, prostate, testis, 
30 epidermis, ovary, coronary artery, liver, lung, spinal cord, stomach, breast, lung, uterus, and 
colon. It is likely that Notch proteins are expressed in all tissues, so the widespread expression 
of MOL 1 a agrees with its homology with Notch. 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence of MOLla 
have been identified as single nucleotide polymorphisms (SNPs) as shown in Table 1C. A 
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dash ("-"), when shown, means that a base is not present The sign ">" means "is changed to". 
SNPs were identified using the techniques disclosed in Example 3. 



Table 1C: SNPs for MOLla 


Consensus 
Position 


Base 
Change 


AA 
change 
Position 


Residue Change 


4288 


G>A 


1429 


A>T 


5858 


T>C 


1952 


L>P 


5833 


A>G 


1944 


T>A 


5366 


OT 


1788 


T>I 



MOLlb 

5 MOL1 a was subjected to the exon linking process to confirm the sequence. PGR 

primers were designed by starting at the most upstream sequence available, for the forward 
primer, and at the most downstream sequence available for the reverse primer. In each case, 
the sequence was examined, walking inward from the respective termini toward the coding 
sequence, until a suitable sequence that is either unique or highly selective was encountered, 

1 0 or, in the case of the reverse primer, until the stop codon was reached. Such primers were 
designed based on in silico predictions for the full length cDNA, part (one or more exons) of 
the DNA or protein sequence of the target sequence, or by translated homology of the 
predicted exons to closely related human sequences sequences from other species. These 
primers were then employed in PCR amplification based on the following pool of human 

1 5 cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 

hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, 

20 cloned and sequenced to high redundancy. The resulting sequences from all clones were 

assembled with themselves, with other fragments in CuraGen Corporation's database and with 
public ESTs. Fragments and ESTs were included as components for an assembly when the 
extent of their identity with another component of the assembly was at least 95% over 50 bp. 
In addition, sequence traces were evaluated manually and edited for corrections if appropriate. 

25 These procedures provide the sequence reported below, which is designated MOLlb, or 
alternatively Accession Number CG56250-02. This differs from the previously identified 
sequence in lacking 996 internal amino acids in addition to a few minor changes. 
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A disclosed Notch-like nucleic acid of 6728 nucleotides, MOLlb, is shown in Table 
1C. The disclosed MOLlb open reading frame ("ORF") begins at the ATG initiation codon at 
nucleotides 13-15, and terminates at a TGA codon at nucleotides 4431-4434. In Table ID the 
start and stop codons are in bold letters, and the untranslated regions are underlined. 



Table ID. MOLlb nucleotide sequence (SEQ ID NO:3). 

TCATCTGGAATTA TGCCCGCCCTGCTC 
CGCGCATCCATTCCAGTGTGSAGATGGCTATG^ 
CAGGATACTGC^AATGTCCAGAAGGCTTCTTGGGGGAATATTC 
CAGAATGGTGGGACTTGTGTGGCCCAG^ 

GGACTGCCAGTACT CAACATCTCATC CATGCTTTGTGTCTCGACCCTGCCTGAATGGCGGCACATGCCATATGCTCA 

GCCGGGAT AC CT AT GAGTGCACCTGT CAAGTCGGGTTT ACAGGT AAGG AGTGCCAATGGACX3GAT GC CTGCCTGTCT 

CATCCCTGTtjCAAATGGAAGTACCTGTACCACTGTGGCCAACCAGTTCTCCTGCAAATGCCT 

GCAGAAATGTGAGACTGATGTCAATGAGTGTGACATTCCAGGACACTGCCAGCAI^ 

CTGGTTCCTACCAGTGCCAGTGCCCTCAGGGCTTCACAGGCCAGTACTGTGA 

TCACCTTGTGTCAATGGAGGCACCTGTCGGC^ 

AGGGAGCACCTCTGAGAGGAATATTGATGACTGCCCTAACCACAGGTGT 

TCAACACTTACAACTGCCGCTGTCCCCCACAATGGACAGGACAGTTCT 

CAGCCCAATCCCTGTCAAAATGGGGGC^CCTGTGCCAACCGCAAT^GAGG 

GAGTGGAGATGACTGCAGTGAGAACATTGATGATTGTGCCTTC^ 

GTGTGGCCTCCTTCTCTTGCfcTGTGCCCAGAGGGGAAGG 

AATCCTTGCCACAAGGGGGCACTGTGTGACACCAACCCCCTAAATGGGCAATATATTTGC^ 
CAAAGGGGCTGACTGGA/IAGAAGATGTGGATGAATGTC 

GTGTGAACACGGATGGCGCCTTCCACTGTGAGTGTCTGAAGGGTTATCCAGGA(X 
GAGTGCG&TT'C^GACCCCTGCCAGAATGATGCTACCT^ 

AGGTT T CAAAGGTG TGCAT TGTGAATTAGAAATAAATGAATGTCAGAG CAAC CCTTGTGTGAACAATGGGCAGTGTG 
T GGAT AAAGT CAAT CGTTT C CAGTGC CTGT GT CCT C CTGGTTT CACTGGGC CAGTT TGC CAGATTGATAT TGATGAC 
TGTTCCAGTACTCCGTGTCTGAATGGGGCAAAGTGTATCXaAT^ 

GTATTGATTCCTACACCTGCA.TCTGCAAT 
AGCAGCCCTTGCCTGAACGATGGTCGCTGCATTCACCTGOT 

AGGGG TTAATTGT GAAATTAATTTTGATGACTGTGCAAGTAACCCTTGT AT C CATGGAAT CTGTATGGATGGCATT A 
ATCGCTACAGTTGTGTCTGCTCACCAGGATTCAC^ 

C CCTGT CGCAAGGGT GC AACAT GT AT CAACGGTGT GAATGGTTT CCGCT GT AT ATGC C C CGAGGGAC CCCAT C ACCC 

CAGCT GCT AC TCACAGGTGAACGAATG CC TGAGCAATCCCTGCATCC^ TGGAGGTCTCAGTGGAT 

ATAAGTCTCTCTGTGATGCAGGCTGGGTTGGCATCAACTGTCAA^ 

CAGAATGGAGGAACTTCTGACAATCTGGTGAATGGATACAGGTGTAOT 

C CAGGTGAATATTGATGAATGTGCCT CAAATCCATGCCTGAACC^ 

CTTGCCACTGTGTGCTGCCATACACAGG<IAAGAATTGTCAGAC^ 

AATGCTGCTGTTTGCAAAGAGTCACCIAAATTTTGAG^ 

GTt3TACC^TTGACATTGACGAGT<3TATCTCCAAGCCCTGCATGAAC 

ACATGTGTGAATGTCCACCAGGCTTCAGTGGTATGGACTC 

CAGAATGGAGCTTCCTCTATGGATC^ 

CCAGACAGACATGAATGAGTGTCTGAGTCA^^ 

CTTGCAAGTG CCAGGCAGGATTTGATGGAGTCCAT TGTGAGAACAACAT CAATGAGTG CACTGAGAG CTC CTGTTTC 

CCATGAGATCAATGAATGCAGCTCTCATCC^TGCCT 
GCAGCTCCCCCCTGGGCTACACTGGGAAAA^^ 

AAAGGTACTTGTGTTCAGAAAAAAGCAGAGTCCCAGTGCCTATGTCCATCTG 
GCCCAATCTCTCTTGTGACATAGCAGCCTCCAGGAGAGGTGTGCTTGTTGAAC^ 
G CAT CAATGC TGGCIAACIACGCATTACTCT CAGTGC C CCCT^ 
GAGTGTCCGTCCAACCCCTGCCAGCACGGGGCAACATGC^ 

AGGCTAT CAG GGTG TCAACTGTGAGTATGAAGTGGATGAGTGCCAGAAT C AGC CCTGC CAGAATGGAGGCACCTGTA 

TTGACCTTGTGAACCATTTCIAAGTGCTCTTGCCCACCAGGCACTCGGGGCCTACT 

TGTGCCCGGGGTCCCCATTGCCTTAATGGran'C^GTGCATGGATAGGATTGG^ 

TGGCTTTGCTGGGGAGCGTTGTGAGGGAGACATCAAa3A^ 

ACTGTATACAGCTCACCAATGACTACCTGTGTGTTTGCra 

GATGTGTGTCCCCAGATCCCCTGCCTGAATGGAGGGACTTCTGC 

CCGTTGTCCCCCGGGATTTTCCGGGGCAAGGTAC<^G^ 

CTCCCATGATGCCCCAGCAGGACGGGCAGGTAGCTCAGACCATTCT 

GGCAAGTACCCCACACCCCCTTCACAGCACAGTTATG^ 

TCACCTCGAGGGTGAGCATCCCTACCTGACACCATCCCC^ 

CT13CTTCTGACK3GTCAGATGTGACCACCAGCCCTACCCCT^ 
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CACATGTCTX5AGCCACCACACAACAACATG 
ACTTTTGTAAATGCTGCTGAGGAACAAATGAAGGTCAT^ 

GAGGT AGGAAAGAGAAGATGTTCTTATT CAGAT AATG CAAGAGAAG CAATTCGTCAGTTTCACriX^GTATCTGCAAG 
G CTT ATTGATTATT CT AAT CTAATAAGACAAGTTTG TGG AAATG CAAGATGAATACAAGC CTTGGGT CCATG TTTAC 
TCTCTTCTATTTGGAGAATAAGATGGATGCTTATTGAAGCX^ 

TGCAGGCTTCTGCCATATCCATGAGAAGATTCTACACTAGCGTCCTGTTGGGAAT^ 

ATTGACCTACGCATCTCCl'CCTCCTTGG^CArrCTTTTGTCTTCATTTGG 

TTGTAGCCCTACCAGCATGTTATAGGGCAAGACCTT^ 

TCCTTTCCCCTCCTGTCTTCCCGGTATCCCTTGGAGTCT^ 

TTCAAGTATGTTGTTTCTTTGGAAAATGGACATACTC 

GGGAGAAGAATACTTTTCTTCAACAAATTTTGGGGGGAGGAGAT^ 

CTGTGTGCAGGTCTTCATATAAACTTTACCAGGAAGAAGG 

AGTGTAAAGTTTTATCCTTGATAGTCTAGTTACTATGACCCT 

GTTGGAATGACCAAGAGACAAGTTAACTCGTGCAAGAGCCAGTTACCCACCCACAGGTCC 

CATTCCATTGACTGCCTGTATGGAACACATTTGTCCCAGATCTGAGCATTCTAGGCCTGTTTCA 

CATATGAAACTAGTCTTAACTGTTGAGCCTTTCCTT^ 

CCATTTAGGACTGAACTTTCCTTAGCCCAAG(^ 

CTGATTATCTTGCTGCTTAAAGGGCTGCTCACCAATCTTTCT 

GTATGTTCTCACTGAAGACATGGACTTTATATGTTCAAGTGCAGGAATTGGAAAG 

AAAACAGC CCTATAAGAAGGTTGGAAAAGGAGGAACT ATATAGCAGC CTTTGCTATTTT C TGCT CATTTCTT TTC 
CTCTGAAGCGGCCATGACATTCCCTTTGGCAACTAACGT 

TTTTAGATGATAATGGACAACTATAGACTTGCTCATTGTTCAGACTGATTGCCCCTCACCTGAATCCACTCTCT 

T T CATG CT CTTGGCAATTT CTTTG ACTTTC TT^ CATTTTAGTT AATTGTAGATAAAGAATAG TTT 

TCTTCCTCTTCTCCTTGGGCCAGTTAATAATTGGTCCATGGCTACACTGCAACTT 

TGACACCTGCAAAATAAGTTCTGCCTGGGCATTTTGTAGATATTAACAGGTGAATTCCCGACTC^ 

C^CAGTTCTC^TTCCTrCTATGGCTGCAAGTATC 

ATATGGAAACCCTGCGTQTCTGTTOGCATAATAGTTTACA^ 

ACAAAAATAATTACTTCTGCCCTGAGATAAGCAGATTAAff 

CATTCT<^^ 

TTATTCACAGATGGGGAGAACCTATC 
TGGCGATGGCGATGACTTTCTTCCCCTGG 



The protein encoded by the MOLlb nucleic acid sequence has 2469 amino acid 
residues, and is disclosed in Table IE. The MOLlb protein was analyzed for signal peptide 
prediction and cellular localization. SignalP results predict that MOLlb is cleaved between 
position 25 and 26 (AHA-LQ) of SEQ ID NO:4. Psort and Hydropathy profiles also predict 
that MOLlb contains a signal peptide and is likely to be localized extracellularly 
(Certainty=0.7666). 



Table IE, Encoded MOLlb protein sequence (SEQ ID NO:4). 

MPALRPALLWALIALWLCCAAPAHALQCRDGYEPCV^ 
TCVAQAI^GKATCRCIASGFTGEDOQYSTSHPCFV 

NGSTCTTVANQFS CKCLTGFTGQKCETDVNECDI PGHCQHGK3TCLNLPGS YQCQCPQGFTGQYCDSLYVPCAPS PCV 
NGGTCRQTGDFTFECNCLPGFEGS TCERNI DDCPNHRCQNGGV OZIX3VNTYNCRCPPQWTGQFCTEDVDE CLLQ PNA 
CQNGGTCANRNGGYGCVCVNGWSGDDCSENI DDCAFAS CTPGSTC IDRVAS FS CMCPBGKAGLLCHLDDAC I SNP CH 
KGALCDTNPI^GQYICTCPQGYKGADCTEDVDECAMANSNPCBHAGKCWrDGAFHCBCLKGYA 
DPCQNDATCI£>KIGGFTCLC^PGFKGVHCEIiEINECQ^ 

P CHjNGAKCIOTPNG YECQCATGFTGVLCBENIDNCD CNPGYMGAI CSDQI DECY S S PC 

LNDGRCIDLVNGYQCNCQPGTSGVNCEINFDDCASNPCIH^ 

GATC INGVNGFRC I CPEG PHH P 3 CYS QVNE CLSNP C I HGNCTGGLS G YKCLCDAGWV G I NCEVDKNE CLSNPCQNGG 
TCDNLVNG YRCTCKKGFKGYNCQVNIDECASNPCLNQGTCFDD 1 3 G YTCHCVLP YTGKNCQTVLAP CS PNPCEKAAV 
CKESPNFESYTCLGAPGWQGQRCTIDIDECISKPCMNHGLCZHNTQGSYMCECP 

S CMDGTVNTFSCLCIiPGFTGDKCQTDMNECLSEPCKNGGTC SCFNGGT 

CVDGINSFSCLCPVGFTGSFCLHEINECSSHPCLNEGTCVDGLGTYRCSCP 

VQKKAESQCLCPSGWAGAYCDVPNVSCDIAASRRGVLVEHLCQHSGVCINA 

NPCQHGATCSDFIGGYRCECOTGYQGVNCEYEVDEC^^ 

PHCLNGGQC^RIGGYSCRC^PGFAGBRCEGDINECLSNPCSSEG 

QMPCLNGGTCAVASNMPDGF I CRCPPGFSGARYQI PEMARLPS VAFPTAMMPQQDGQVAQTI LPAYHPFPASVGKYP 
TPPSQHSYASSNAAERTPSHSGHLQGBHPYLTPSPESPIX3W^ 
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| PPHKNMQVYA | 

A region of the MOLlb nucleic acid sequence, localized to chromosome 1, has 4041 of 
4042 bases (99%) identical to a gb:GENBANK-ID:AF308601|acc:AF308601.1 mRNA from 
Homo sapiens (Homo sapiens NOTCH 2 (N2) mRNA, complete cds), with an E-value of 0.0. 
5 The amino acid sequence of MOLlb has 1340 of 1343 amino acid residues (99%) 

identical to, and 1340 of 1343 amino acid residues (99%) similar to, the 2471 amino acid 
residue ptnr:TREMBLNEW-ACC:AAG37073 protein from Homo sapiens (Human) 
(NOTCH2 PROTEIN). 

MOLlb expressed in at least the following tissues: adrenal gland, bone marrow, brain - 

10 amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, 
brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, 
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, 
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus, Aorta, Ascending 
Colon, Bone, Cartilage, Cochlea, Colon, Coronary Artery, Epidermis, Foreskin, Liver, Lung, 

1 5 Lymph node, Lymphoid tissue, Muscle, Nasoepithelium, Ovary, Parathyroid Gland, Parotid 
Salivary glands, Peripheral Blood, Respiratory Bronchiole, Retina, Synovium/Synovial 
membrane, Thymus, Tonsils, Umbilical Vein, Vein, Whole Organism. 

One or more consensus positions (Cons. Pos.) of the nucleotide sequence of MOLlb 
have been identified as single nucleotide polymorphisms (SNPs) as shown in Table IF. 
20 "Depth" represents the number of clones covering the region of the SNP. The Putative Allele 
Frequency (PAF) is the fraction of all the clones containing the SNP. A dash ("-"), when 
shown, means that a base is not present. The sign ">" means "is changed to". 



Table IF: SNPs for MOLlb 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


100 


24 


T>C 


0.083 


204 


23 


G> A 


0.087 


369 


23 


G>A 


0.087 



The amino acid sequence of MOLla also had high homology to other proteins as 
25 shown in table 1 G. 
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Table 1G. BLAST results for MOLla 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gx \ ivizda |pir| |aj 
5844 


Notch protein - 
African clawed 
frog 


d, 52.3. 


1 ill /<5C 1 

132.5/ 2ol 
5 (52%) 


T cn C /TCI c 
16 76/2515 

(66%), 


<t A 

0 . 0 


>yi i bo /juso i rer | w 
P 032742. 1| 


uoucn gene 
homolog 3, 
(Drosophila) 
[Mus mus cuius] 


Ill n 


665/1515 
(43%) 


000/ lolb 
(55%) 


0 . 0 


ot 1 3 ^249947 1 -re»f IN 
P 077334. 1| 


homolog 2, 
(Drosophila) 
[Rattus 
norvegicus] 


2471 


2 (91%) 


9^40/9479 

(94%) 


0 . 0 


qi| 2209059 |dbi | BA 
A20535.ll 


Notch 2 
[Takifugu 
rubripes] 


2447 


1240/220 
3 (56%) 


1546/2203 
(69%) 


0.0 


gi|6093542|sp|Q07 
008|NTC1 RAT 


NEUROGENIC 
LOCUS NOTCH 
HOMOLOG PROTEIN 
1 PRECURSOR 


2531 


1340/253 
8 (52%) 


1683/2538 
(65%) 


0.0 



A ClustalW analysis comparing disclosed proteins of the invention with related OR 
protein sequences is given in Table 1H, with MOLla shown on line 1 and MOLlb on line 2. 
5 In the ClustalW alignment of the MOLla and MOLlb proteins, as well as all other 

ClustalW analyses herein, the black outlined amino acid residues indicate regions of conserved 
sequence (z.e., regions that may be required to preserve structural or functional properties), 
whereas non-highlighted amino acid residues are less conserved and can potentially be 
mutated to a much broader extent without altering protein structure or function. Residue 
10 differences between any MOLX variant sequences herein are written to show the residue in 
the "a" variant and the residue position with respect to the "a" variant. MOL residues in all 
following sequence alignments that differ between the individual MOL variants are 
highlighted with a box and marked with the (o) symbol above the variant residue in all 
alignments herein. 

15 

Table 1H. ClustalW Analysis of MOLla 

1) Novel MOLla (SEQ ID NO: 2) 

2) Novel MOLlb (SEQ ID NO:4) 

3) gi | 104252 |pir| (A35844 Xotch protein - African clawed frog (9EQ ID N0:25) 
20 4) gij 6679096 |ref |NP_032742 .1 1 Notch gene homolog 3, (Drosophila) [Mus 

musculus] (SEQ ID NO: 26) 

5) gi | 13242247 | ref )NP_077334 . l | Notch gene homolog 2, (Drosophila) [Rattus 
norvegicus] (SEQ ID NO: 27) 

6) gi|2209059|dbj|BAA20535.l| Notch 2 [Takifugu rubripes] (SEQ ID NO:28) 

25 7) gi|6093542|sp|Q07008|NTCl_RAT NEUROGENIC LOCUS NOTCH HOMOLOG PROTEIN 1 

PRECURSOR (SEQ ID NO: 29) 

10 20 30 40 
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MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096| 


gi 


13242247 


gi 


2209059] 


gi 


6093542) 



MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096) 


gi 


13242247 


gi 


2209059 | 


gi 


6093542) 



MOLla 
MOLlb 



gi 
gi 
gi 
gi 
gi 



104252) 

6679096) 

13242247) 

2209059|. 

6093542| 



MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096) 


gi 


13242247 


gi 


2209059) 


gi 


6093542) 



MOLla 
MOLlb 



gi 
gi 
gi 
gi 
gi 



104252) 

6679096) 

13242247) 

2209059) 

6093542 



MOLla 


MOLlb 


gi 


104252) 


gi 


6679096) 


gi 


13242247 


gi 


2209059) 


gi 


6093542) 



MOLla 
MOLlb 

gi 
gi 
gi 
gi 
gi 



104252 | 
6679096 | 
13242247 | 
2209059) 
6093542 



J.^.|....| | 
LWLCCATPf 
LWLC 
2S--LFVLTQGLB 
-MGI 

SjP^RPAABRAggWLWLCGAQP 




jjJpRjlJ JjAPjJJCLTLLPALA^RQ: 

50 60 



iPSGTgLfgGjejR 

70 80 




VAQA 
VAQA 
KPVLQG 
THQQ-- 
VTQA-- 

SVSMS AGVPVPG S| 
YWDHG G: 

130 



140 



150 



160 



200 




290 



300 



310 320 
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MOLla 
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gi 


104252 | 
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6679096| 


gi 


13242247 
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2209059 | 


gi 


6093542 | 



I 



I. 



Gy C VDG VNT Y!ICg CPPK^VT G QSCTED YD ECgL Q PNAC 
|NGGRcVDGVNTYNo2cPpSwTGQ|cTEDVDSc"LQPriAC 



<NG G??C VD G VNT YNCKC P P^WTG QrtC TED VD EcSd^PN AC 
NGGy'CVDG\nTOTOC&PI^TOGQgCTEDVDSC&QPNAC 

ggScvdgvot^ioJcppstvtgqIctedvdecSiqpnac 

gGHcnDGVNTYNc8cPP|g:WTGQ 
^GGgCVDG\^TYHcBcPP^^GQQCTEDVP3cjxjSPHAC 
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gi 
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gi 


13242247 


gi 


2209059) 


gi 


6093542 j 
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104252 I 
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6093542| 



MOLla 


MOLlb 
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13242247 


gi 


2209059 | 


gi 


6093542 j 
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6679096| 
13242247 | 
2209059 | 
6093542 j 




330 
|. 



340 



350 



360 



jGGYgCVCVNGWgGj£DCSENlDD 
GGYgCVCVNGWgGjjpCSENIDD 

ggyScvcvngwag^dcseniddcai 



fGGjj gCVCVNGWgGpjCSgNIDDCAjj 
|GGY SCVCVNGvSg§DCSENIDDCaE 



H 

370 



g^Sotcvwgx^gSdcseniddojSaSc 
ggy"cvcvng^g^dcsShiddca§a°c 



TP 

as 
ra. 
rp 
sp 



380 



390 




570 



580 



590 



600 
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640 



680 




720 



760 



800 



810 



820 



I. 



830 



I . 



840 



MOLla 


B 


MOLlb 


gi 


104252) 


Eg 


gi 


6679096 | 




gi 


13242247 | 




gi 
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2209059 | 
6093542) 





[ DD iS GY 5 fi LPYTG 

PDj^gyRcScSlpytg 
dd™gyBcSo5lpytg 




880 



WO 02/06339 



PCT/US01/21249 



MOLla 
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gi|l04252| 
gi|6679096| 
gi j 13242247 | 
gi|2209059| . 
gi | 6093542 | 
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MOLla 


* » 


MOLUb 
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|.- ..|.... | 



-TAPPSTPgA T 



ldyeppqqlgknitQpdnddi 

'P SAAPEVPEEP R 

1SY TAPTSTPSA T 

WGSO- 

ldysftgaagrdipG 
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1600 
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GSRIiAFE^PP§RLSH^VA§SAST^STNGTGAMNF^5@A 



2370 



2380 



LHPVPVP, 



2390 

►AV-GH--PS 



2400 




lETQYS: 
--TTKHPY! 
-LQNGMVP 




MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096) 


gi 


13242247 


gi 


2209059) 


gi 


6093542.) 



MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096) 


gi 


13242247 


gi 


2209059| 


gi 


6093542) 



2420 2420 
....|....|....|.. 

whssperppegkhittp: 



2430 



2440 




aqalqhglmtslhnglpa! 
- cvlsfgllnpvavp: 
maapqsrapegkpiptq: 



AAGLQHGMMGPZHSSLS' 

2450 2460 



2470 



2480 



SIA QP AGAP QP Q S TCPP AVAGPLP 

LMQAQQMQQQ QNLQLHQ SMQQQHHNS STTSTHHTSP 

SXiA QAAGAP QTQ S G CPP AVAGP LP 

QSQTGQVQVT QSQNQSHSQQG- PGHLHCAQS 

LVQTQQVQPQNLQIQPQfNIiQPPSQPHLSVSSAANGHLGRS 



MOLla 


MOLlb 


gi 


104252) 


gi 


6679096| 


gi 


13242247 


gi 


2209059 | 


gi 


6093542| 



2510 



2520 




mmsqmneqmgxghglp: 
flsgeJJsq&djjqp lgp * ssl: 



2530 



2540 

26 



2550 



2560 
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10 



15 



20 



25 



30 



35 



40 



45 



MOLla 


MOLlb 


gi 


104252 | 


gi 


6679096 | 


gi 


13242247 


gi 


2209059 | 


gi 


6093542 j 



HOLla 
MOLlb 



gi 
gi 
gi 
gi 
gi 



104252| 
6679096] 
13242247) 
2209059 | 
6093542 



MOLla 


MOLlb 


gi 


104252) 


gi 


6679096) 


gi 


13242247 


gi 


2209059) 


gi 


6093542) 




2600 



-TSMQPQRI 
ASGALPAQPHPISVPSLPQSQTQL 

ggggqrgQgthmse 

thcrlhtahtfqsrcscbpsBnrfsrr 

TSMQSQITHJ 



When the sequences of the invention are referred to as MOL1, this refers to the 
sequences disclosed as MOLla and MOLlb. 

The presence of identifiable domains in MOL1, as well as all other MOLX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpret 
DOMAIN results, for MOL1 as disclosed in Table II, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. For Table II and 
all successive DOMAIN sequence alignments, fully conserved single residues are indicated by 
black shading and "strong" semi-conserved residues are indicated by grey shading. The 
"strong" group of conserved amino acid residues may be any one of the following groups of 
amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW. 

Tables 1I-1N list the domain description from DOMAIN analysis results against 
MOLL The region from amino acid residue 1416 through 1454 (SEQ ID NO:2) most 
probably (E = le" 6 ) contains a domain found in Notch and Lin-12, aligned here in table II. 
Notch and Lin-12 are both involved in organismal development, cell cycle, and apoptosis. The 
region from amino acid residue 1504 through 1532 (SEQ ID NO:2) most probably (E = 2c" 4 ) 
also contains a domain found in Notch and Lin-12, aligned here in table 1 J. The region from 
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10 



amino acid residue 1875 through 1906 (SEQ ID NO:2) most probably (E = 66 s ) contains an 
Ank repeat, aligned here in table IK. Ank repeats are markers for the protein ankyrin which is 
involved in cell adhesion and contact inhibition. The region from amino acid residue 1974 
through 2006 (SEQ ID NO:2) most probably (E = It 4 ) also contains an Ank repeat, aligned 
here in table 1L. The region from amino acid residue 182 through 215 (SEQ ID NO:2) most 
probably (E = le" 4 ) contains a Calcium binding EGF-like domain, aligned here in table 1M. 
EGF is a growth factor that modulates the proliferation of many cell types. The region from 
amino acid residue 872 through 908 (SEQ ID NO:2) most probably (E = 9c" 4 ) also contains a 
Calcium binding EGF-like domain, aligned here in table IN. This indicates that the MOL1 
sequence has properties similar to those of other proteins known to contain these domains. 



Table II. Domain Analysis of MOL1 

gnl 1 Smart ) 9mart 00004 , NL, Domain found in Notch and Lin-12; The 
Notch protein is essential for the proper differentiation of the 
Drosophila ectoderm. This protein contains 3 NL domain 
CD-Length = 39 residues, 100.0% aligned 
Score = 50.1 bits (118), Expect = le-06 



15 



MOLl_l 

Smart | smart00004 




(SEQ ID NO: 83) 



20 



Table 1J. Domain Analysis of MOL1 

gnl] Smart | smart 000 04 , NL, Domain found in Notch and Lin-12; The 
Notch protein is essential for the proper differentiation of the 
Drosophila ectoderm. This protein contains 3 NL domains 
CD-Length =39 residues; only 74.4% aligned 

Score a 43.1 bits (100), Expect o 2e-04 



MOLl_2 

Smart I smart0 0004 




(SEQ ID NO: 84) 



25 



Table IK. Domain Analysis of MOL1 

gnl 1 Pfamlpf am00023 , ank, Ank repeat 

CD-Length » 33 residues, 97.0% aligned 

Score ° 44.7 bits (104), Expect « 6e-05 



MOLl_3 

Pfam|pfam00023 




(SEQ ID NO: 85) 



30 



Table 1L. Domain Analysis of MOL1 

gnlj Pfamlpf amOO 02 3 , ank, Ank repeat 

CD- Length =33 residues, 100.0% aligned 

Score = 43.1 bits (100), Expect = 2e-04 ■ - 



10 



20 



30 



|....|....|....|....|....|. 
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Table 1M. Domain Analysis of MOL1 

gnl | Smart 1 smart00179 , EGF__CA, Calcium-binding EGF-like domain 



CD-Length » 41 residues, 85.4% aligned 

1 Score « 43.5 bits (101), Expect * le-04 

5 10 20 30 40 50 

Smart | smart 00 17 9 ^^^SG-- >NP ^^^|^ i^v l^^^^^ ^^D- -GRNCS 

10 

MOL1J7 

Smart | smart 00 17 9 (SEQ ID NO: 87) 

15 



Table IN. Domain Analysis of MOL1 

gnl | Smart | smart00179 ; EGF_CA, Calcium-binding EGF-like domain 
CD-Length = 41 residues , 100.0% aligned 

Score = 40.8 bits (94), Expect =^9e-04 



10 20 30 40 50 




Uses of the Compositions of the Invention 

The protein similarity information, expression pattern, cellular localization, and map 
location for the protein and nucleic acid disclosed herein suggest that MOL1 may have 

30 important structural and/or physiological functions characteristic of the EGF-like domain 

containing protein family. Therefore, the nucleic acids and proteins of the invention are useful 
in potential diagnostic and therapeutic applications and as a research tool These include 
serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed These 

35 also include potential therapeutic applications such as the following: (i) a protein therapeutic, 
(ii) a small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 
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ablation), (v) an agent promoting tissue regeneration in vitro and in vivo, and (vi) a biological 
defense weapon. 

The MOL1 nucleic acids and proteins have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of MOL1 may 
5 have efficacy for the treatment of patients suffering from endometriosis, fertility disorders, 
cancer, hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, 
systemic lupus erythematosus, asthma, emphysema, scleroderma, allergy, ARDS, Von Hippel- 
Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, 
Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ulcers, 

10 ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 

neuroprotection, osteoporosis, hypercalceimia, arthritis, ankylosing spondylitis, scoliosis, 
diabetes, autoimmune disease, myasthenia gravis, muscular dystrophy, renal artery stenosis, 
interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy, hypercalceimia, Lesch-Nyhan 

15 syndrome, developmental disorders, growth disorders, and/or wounds, as well as other 

diseases, disorders and conditions. The reactivation of the Notch signaling pathway during 
wound healing has been demonstrated and the similarity between developmental and 
regenerative processes has been suggested (Exp Cell Res 1999 Feb l;246(2):312-8). 

These materials are further useful in the generation of antibodies that bind immuno- 
20 specifically to the novel MOL1 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL1 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL1 epitope is from about amino acids 10 
25 to 150. In another embodiment, a MOL1 epitope is from about amino acids 160 to 190. In 
additional embodiments, MOL1 epitopes are from about amino acids 195 to 350, 400 to 525, 
550 to 575, 590 to 600, 610 to 650, 780 to 880, 900 to 1000, 1100 to 1150, 1175 to 1200, 1225 
to 1300, and from about amino acids 1380 to 1500. These novel proteins can also be used to 
develop assay systems for functional analysis. 
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MOL2 

MOL2 is a novel insulin-like growth factor binding protein-like protein. The novel 
nucleic acid of 2631 nucleotides, (SC98428706_EXT, SEQ ID NO:5) encoding a novel 
insulin-like growth factor binding protein-like protein is shown in Table 2A. The start and stop 
codons are in bold. 



Table 2A. MOL2 Nucleotide Sequence (SEQ ID NO:5) 

AT G ATTT AC ATACAAG T AATTTTT CAAGT AATGACCA.TTGAAAAAATGTTT TCTTTl*! ATT TTTTAGATTATTT C TC 

TTTATTCAGAAGCATACAGTTGTTTGCTGATTGCAAGAAGATGTTTCTCT 

TTTCTTCGACAAATGCAGATTCTCTCATAT 

C T CTATGT CAACTGTGAGAAGG TTT<^GT CT ACAGACCAAATCAGCTGAAACCACCT C T 

CAATTT C CAAAATAAT TTTTTAAATATT C TG TATCCAAATACATT CTTGAATTTTTCACATOCAGT CT CCCTG CATC 

TGGGGAATAATAAACTGC&G^CATTGAGGGAGGAGCCT^^ 

AACAATGAATTAAAGATTCTCCGAGCTGACACnTTCCTTGGCATAG 

TTTAATC7UVGTATATTGAACGLAGGAGCCTTCAAT 

TTTCATTCCTTCCTGATAATATTTTCCGATTC^^ 

CTCC£TTATATCGGGGTTCTG^3AACACAT^ 

CTGTGATTTATTGCCCTTAAAAGCTTGGCTGGAGAACIATGCCATATAACATTTAC^ 
CTC(X!AGTGACTTATATGGAAGGCTTTTAAAAGAA^ 

TTTGACGTGCGCATCCTGCCTCCATCTCAGCTGG^AAATGGCTACACCACTCCCAATGGTC^ 

TTT ACACAGATTAGTAACTAAACCACCAAAAACT^CAAATCCTT C CAAGATCT CTGGAATC GTTGCAGG CAAAGC C C 
TCTCCAACCGCAATCTCAGTCAGATTGTGTCTTACCAAACAAGGGTGCCT 

T T CTG CAAAACACAC CCTT CAGATTTGGGACT AAGTGTGAACT CTATGTCTGAACT 
GAT AC CGAAACCTTT AAATGCGAAGAAGCTGCACGT CAATGGCAAT AG CAT CAAGGATGTGGACG TAT CAGACTT CA 
CTGACTTTGAAGGACTGGATTTGCTTCATCTAGGCAGCAATC^AATTAC^ 

CT CACTAATT TACG CAGGCTAT AT CTCAATGG CAAT CAAATTGAGAGACTCTAT CCTCAAAT ATT TTCAGGTCT T CA 
TAACCTGCAGTATCTGTATTTGGAATACAATTTG^ 

TG CAG TT AC TG TACTTAAACAATAAT CTC CT AAAGAG CCTGCCTGTT TACATCTTTTCCGGAGCAC CC TTAG CTAGA 

CTGAACCTGAGXSAACAACAAATTCATGTACCTGCCrrGTCAGTC 

TGACTTGGAGGGCAACCCATG<^CTGTACTTGT<^ 

GGATTGTTGTG&AAGAACTGAAATGTGAGACGCCTGTTCAGTT 

ATCTTATGTCCCAAACTTTTAAATAAGCCGTCTGCACCATT^ 

TTTGGGTCCCATTCGAAGTCCTCCT<X3TGGGCC^GTGCCTC 

TrTTAACGGTGTTTGTTGCTTTTTGCCTTCTTGTTTTTC 

GGCCTGGGGAATCCTGACTGTGGCTCCATGCAGCTGCAGCTAAGGAA 

ACTGAGCACAGAAGCTTTCATTCCACAAACTATA 

AAACTGGGTTCATGTTTTC^GATCCTCCAGGAC^ 

TTAC^TGTAGATACC^GGAAGAGACTGAGCACAATTGATGAGCTGGATGAATTATTCCCTAG 

GTTTATTCAGAATTTTCITGAAAGCAAAAAGGAGTATAATAG 

AAAAAGAACCAGACAAAAAAAGTAAGAAGTCACTGATAGGTGGCIAACC^ 

AG TGAG TAT TTT GAAC TGAAGGCGAAACTG CAGAGTTC C C CTGACTACCTACAGGTC CTTGAGGAGCAAACAGCT T T 
GAACAAGAT CTAG 



An open reading frame (ORF) for MOL2 was identified from nucleotides 1 to 2628. 
The disclosed MOL2 polypeptide (SEQ ID NO: 6) encoded by SEQ ID NO:5 has 876 amino 
acid residues and is presented using the one-letter code in Table 2B. The SignalP, Psort and 
Hydropathy profile of MOL2 indicate that this sequence does have a signal peptide localized 
between amino acids 57 and 58 (TNA-DS) and is likely to be localized to the plasma 
membrane (0.4600 certainty). Therefore it is likely that MOL2 is available at the appropriate 
sub-cellular localization and hence accessible for the therapeutic uses described in this 
application. 
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Table 2B. Encoded MOL2 protein sequence (SEQ ID NO:6). 

LYTOCEKVSVYRPNQLKPPWSNFYHLNFQNNFLNILYP^ 

NNELKI LRADTFLGIENLEYLQTtfDYl^I KY^ LNDNLISFLPDNIFRFASLTHLDIRGNRIQK 

LPYIGVLEHIGRVVELQLEDNPWNCSCDLLPLKAWLE^ 

FDVRILPPSQLENGYTTPNGHTTQTSLHRLVTKPPKTTNPSKIS^ 

FCKTHPSDLGLSVNCQEKNIQSMSELI PKPI^IAKKLHVNGNS I KDVDVSDFTOFEGLDLIiHLGSNQITVI KGDVFHN 
LTNLRRL YLNGNQ I ERL YPEI FS GLHNLQYL YLE YNLI KB I S AGTFDSMPNIiQLLYLNNNLLKSL PVYI FS GAPLAR 
IlNLIU^NKF^^nlPVSGVI^LQSLTQIDLEGNPWDCTCDLVAL 

ILCPKLLNKPSAPFTS PAPAITFTTPLGPIRSPPGGPVPLSILILSILWLILTVFVAFCLLVFVLRI^KKPTVKHE 

GLGNPDCGSMQl^LRKHDHKTNKKDGLSTEAFIPQT^ 

LHVDTRKRLSTIDELDELFPSRDSWFIQNFLESKK^ 

SEYFELKAKLQSSPDYLQVLEEQTALNKI 



The MOL2 nucleic acid sequence, localized on the q26.3-28 region of the X 
chromosome, has 532 of 854 bases (62%) identical to a. Homo sapiens Insulin-like growth 
factor binding protein-like protein mKNA (GENBANK-ID:AB020655|acc: AB020655). 
5 The full amino acid sequence of the protein of the invention was found to have 3 1 8 of 

672 amino acid residues (47%) identical to, and 445 of 672 residues (66%) similar to, the 977 
amino acid residue Insulin-like growth factor binding protein-like protein from Homo sapiens 
(SPTREMBL-ACC:094933). 

MOL2 expression in different tissues was examined through TaqMan as described 
10 below in Example 1. 

Other BLAST results including the sequences used for ClustalW analysis are presented 
in Table 2C. 



Table 2C. BLAST results for MOL2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 6691962] emb|CAB6 
5788. l| (AL080239) 


bG256022.1 
(similar to 
IGFALS 

(insulin- like 
growth factor 
binding 
protein, acid 
labile 
subunit) } 
[Homo 
sapiens] 


853 


853/853 
(100%) 


853/853 
(100%) 


0.0 


gi 14424224 |spj0949 
91 Y918_HUMAN 


HYPOTHETICAL 

PROTEIN 

KIAA0918 

[Homo 

Sapiens] 


966 


347/699 
(49%) 


470/699 
(66%) 


l e-173 


gi| 11877257 |emb|CAC 
18888.1) (AL109653) 


DG115M3.1 
(novel 
protein) 
[Homo 
sapiens] 


845 


372/868 
(42%) 


516/868 
(58%) 


1 e-172 
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gi| 12733935 |ref |XP_ 
011654.1 | 


KIAA0848 
protein [Homo 
sapiens] 


977 


313/675 
(46%) 


438/675 
(64%) 


e-150 


gi | 7662336 |ref|NP 0 
55741. 1| 


KIAA0848 
protein [Homo 
sapiens] 


977 


313/675 
(46%) 


438/675 
(64%) 


e-150 



This information is presented graphically in the multiple sequence alignment given in 
Table 2D (with MOL2 being shown on line 1) as a ClustalW analysis comparing MOL2 with 
related protein sequences; 



Table 2D. Information for the ClustalW proteins: 



1) Novel MOL2 (SEQ ID NO:6) 

2) gi| 6691962 |emb|CAB65788.l| (AL080239) insulin-like growth factor 
binding protein, acid labile subunit)) [Homo sapiens] (SEQ ID NO:30) 

3) gi | 14424224 | Bp | 094991 | Y918 — HUMAN HYPOTHETICAL PROTEIN KIAA0918 [Homo 
Sapiens] (SEQ ID NO: 31) 

(AL109653) OG115M3.1 (novel protein) 



4) gi| 11877257 | etnb|CAC18888.1 1 
[Homo sapiens] (SEQ ID NO;32) 

5) gi | 12733935 | ref |XP_011654 .1 | 
NO:33) 

6) gi | 7662336 ] ref ]NP_055741 . 1 ) KIAA0848 protein [Homo sapiens] (SEQ ID 
NO:34) 



KIAA0848 protein [Homo sapiens] (SEQ ID 



10 



20 



30 



MOL2 



gi 


6691962 | 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962) 


gi 


14424224 


gi 


11B77257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962) 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 



MOL2 

gi | 6691962 | 
gi| 14424224 | 
gi | 11877257) 
gij 14017925 j 
gi| 12733935 | 



MOL2 

gi I 6691962 | 
gi 1 14424224 
gi|llB77257 
gi 1 14017925 



40 

....|....|....|....|....|-.-.|.-..|-. i J. i 
MI YIQVIFQVMTI EKMFSFYFLDYFSIjFRS IQIjFADC^KMBI 

; YFSLFRS IQLFADCKKMFj 

RRGAQGGKMHTCCPPVTLEQDI^KKMH^ 

MLj r 

HRRCLKKLSI 

MKPSIAEMLHgG] 
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gi|l2733935| 



MOL2 

gi 6691962 | 
gi 14424224 
gi 11B77257 
gi 14017925 
gi 12733935 



MOL2 



6691962) 
14424224 
11877257 
14017925 
12733935 



MOL2 

gi|6691962| 



14424224 
11877257 
14017925 
12733935 



MOL2 



66919621 
14424224 
11B77257 
14017925 
12733935 



MOL2 

gi|6691962] 
gi|l4424224 
gi|H877257 
gi|l4017925 
gi|l2733935 



MOL2 



6691962 I 
14424224 
11877257 
14017925 



gi 12733935 



MOL2 



6691962] 
14424224 
11B77257 
1401792S 
12733935 



MOL2 



6691962 | 
14424224 
11877257 
14017925 
12733935 



MOL2 

gl| 6691962) 



260 



270 



280 



290 



300 




310 



320 




330 

.. 1 U-.-i 

LPHS QliENGYBjTP- 

upBsQiiEaoGYgTp- 

SHADjDHVQl 

ishakdhvq1 
iiBh^sss; 




360 



370 



380 



400 



. TfJLHRL 1 
TgLHRL 1 
PLKPPKGfrl 

pSrapka^; 

PgjRAP] 
SVEYKS 



450 



500 




550 



660 
..|....| 

FTSPAjj 

FTSPAE 



670 680 690 

Birsp: 

IRSP1 
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14424224 


gi 


11077257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962) 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962 | 


gi 


14424224 


gi 


11B772S7 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962) 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962 | 


gi 


14424224 


gi 


11B77257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962| 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962) 


gi 


14424224 


gi 


11877257 


gi 


14017925 


gi 


12733935 


MOL2 


gi 


6691962} 


gi 


14424224 


gi 


11B77257 


gi 


14017925 


gi 


12733935 





820 



610 

GFMjPSjDPPGQKWMR N-- 

GF^]sifepGQKVVMR- N- 

VEDxKDLHELKVTYSS - 
VAvfeyLQEPSYSW- 



830 



840 




850 

.|....|-...|....| 

-DLLHVDT 

-DLLHVDT 

PPPPPQQPQQQPPPQLQ 
ATP 



VAVS S AQE AGS AERGGPGTQPPGMGEA§L^S§QFAETPKENHSNYRTLLE 
660 



500 




ECEKEWAIAVSSSQLNI^V^NHHHPHHPAVGGVSGWGGTGGDLAG 

910 920 930 940 950 




FRHHEKaGGWIiFPPGGGa3§3SMIiItf^ 




1010 



1020 




Table 2E lists the domain description from DOMAIN analysis results against MOL2. 

The region from amino acid residue 252 through 302 (SEQ ID NO:6) most probably (E = le- 6 ) 

contains a "leucine rich repeat C-terminaT domain, aligned here in Table 2E. This indicates 
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that the M0L2 sequence has properties similar to those of other proteins known to contain this 
domain. 



Table 2£. Domain Analysis of MOL2 

gnl ) Smart | smart 00 082 LRRCT, Leucine rich repeat C-terminal domain 
CD-Length = 51 residues, 100.0% aligned 

Score = 4B.9 bits (115), Expect = le-06 



10 20 



Smart| smart00082 E^SdSe^wSlH^Ea NRgLQDPV-- 



60 



1 0 M0L2 Y-BRggKETN- - -KQE 

Smart | smart 00 082 R-BpBIllIiP SSFK^ (SEQ ID NO:89) 

Chromosomal information 

The Insulin-like growth factor binding protein-like protein disclosed in this invention 
15 maps to chromosome Xq26.3-28. 

Tissue expression 

MOL2 is expressed in at least the following tissues: adrenal gland, lymphatic tissues, 
and heart. Other tissues known to express insulin-like growth factor binding proteins are 
20 likely. 

Uses of the Compositions of the Invention 

The expression pattern, map location and protein similarity information for MOL2 
suggest that this a Insulin-like growth factor binding protein-like protein may function as a 

25 member of the Insulin-like growth factor binding protein-like protein family. Therefore, the 
MOL2 nucleic acids and proteins are useful in potential therapeutic applications implicated, 
for example but not limited to, in various pathologies /disorders as described below and/or 
other pathologies/disorders. Potential therapeutic uses for MOL2 are, for example but not 
limited to, the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody 

30 target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or 
prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and 
(vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell types 
composing these tissues and cell types derived from these tissues). 

The MOL2 nucleic acids and proteins are useful in potential therapeutic applications 

35 implicated in various diseases and disorders described below and/or other pathologies and 
disorders. For example, but not limited to, a cDNA encoding the a Insulin-like growth factor 
binding protein-like protein may be useful in gene therapy, and the a Insulin-like growth factor 
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binding protein-like protein may be useful when administered to a subject in need thereof. By 
way of nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from cancer, diabetes, cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
5 atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
autoimmume disease, allergies, immunodeficiencies, graft versus host disease (GVHD), 
lymphaedema, adrenoleukodystrophy, and/or congenital adrenal hyperplasia. MOL2, or . 

1 0 fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind immuno- 
specifically to the novel MOL2 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 

15 hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL2 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL2 epitope is from about amino acids 75 
to 120. In another embodiment, a MOL2 epitope is from about amino acids 180 to 200. In 
additional embodiments, MOL2 epitopes are from about amino acids 280 to 380, 400 to 450, 

20 475 to 500, and from about amino acids 680 to 850. These novel proteins can also be used to 
develop assay systems for functional analysis. 

MOL3 

MOL3a 

25 An additional protein of the invention, referred to herein as MOL3a, is a human 

Semaphorin B-like protein. The hovel nucleic acid of 2271 nucleotides (SC85516573_EXT, 
SEQ ID NO:7) encoding a novel olfactory receptor-like protein is shown in Table 3A. An 
open reading frame (ORF) was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TAA codon at nucleotides 2269-2271. The nucleotide 

30 sequence is presented in Table 3A with the start and stop codons are in bold letters. 



Table 3A. MOL3a Nucleotide Sequence (SEQ ID NO:7) 

ATGGCCCTCCGAGCCCTGGGCCTGGACCCCTGGAGCCTCCTO 

AGCTGCTGCTGCCGACGACGACCGCGGGGGGAGGCGGGCAGGGGCCCATGCCCAGGGTCAGATACTA 
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tgcaggggatgaacgtagggcact™ 

ctcctgagtggtgatggaaatactctctacgtgggggctcgagaagccattctggccttggatatcc 
aggatccaggggtccccaggctaaagaacatgataccgtggccagccagtgacagaaaaaagagtga 
atgtgcctttaagaagaagagcaatgagacacagtgtttcaacttcatccgtgtccto 
aatgtc^cccatctctacacctgcggcaccttcgccttcac^ 

aagattcctacctgttgc c catc tcggaggacaaggtcatggagggaaaaggc caaagc ccctttga 

ccccgctcacaagcatacggctgtcttggtggatgggatgctct^ 

ctgggcagtgagcccatcctgatgcg<^cactgggatcccagcctgtcctc^gaccgac^cttcc 

tccgctggctgcatcatgacgcctcctttgtggcagcc^tcccttcgacccaggtc^ 

cttcgaggagacagccagcgagtttgacttctttgagaggctccacacatcgcgggtggctagagtc 

tgcaagaatgacgtgggcggcgaaaagctgctgcagaagaagtggaccaccra 

tgctctgcaccc^gccggggc&gctgccctt^ 

ttctcccacagctccccacatctacgcagtcttcacctc 

tctgcggtttgtgccttctctctcttggacattgaacgtgtctttaaggggaaa 

ACAAAG&AACTTCACGCTGGACTACTTATAGGGGCCCTGA 
AGTGGGCCCCTCCTCTGATAAGGCCCTGACCTTCATGAAGGACC^^ 

GTGGGGACGCCCCTGCIX^TGAAATCTGGCGTGGAGTATACACGGCTTGC^GTGGAGACAGCCCAGG 
GCCTTGATGGG<^CAGCCATCTTGTCATGTACCTGGGAACCAGTACAGGGTCGCTCCACAAGGCTGT 
GGTAAGTGGGGACAGCAGTGCTCATCTGGTGGAAGAGATTCAGCTGTTCCCTGACCCTGAACCTGTT 
CGCAACCTGCAGCTGGCCCCCACCCAGGGTGCAGTGTTTGTAGGCTTCTCAGGAGGTGTCTGGAGGG 
TGCCCCGAGCC^CTGTAGTGTCTATGAGAGCTGTGTGGACTGTGTCCTTGCCCGGGACCCCCACTG 
TGCCTGGGACCCTGAGTCCCGACTCTGCTCTCTTAGGAACTCCTGGAAGCAGGACATGGAGCGGGGG 
AACCCAGAGTGGGCATGTGCC^GTGGCCCCATGAGC^GGAGCCTTCGGCCTC^GAGCCGCCCGa^ 
TCGTTAAAGAAGTCCTGGCTGTCCCCAACTCCATCCTGGAGCTCCCCTGCCCCCACCTGTCAGCCTT 
GGCCTCTTATTATTGGAGTCATGGCCCAGCAGCAGTCCCAGAAGCCTCTTCCACTGTCTACAATGGC 
TCCCTCTTGCTGATAGTCCAGGATGGAGTTGGGGGT^ 

TTTCATACCCTGTGATCTCCTACTGGGTGGACAGCCAGGACCAGACCCTGGCCCTGGATCCTGAACT 

GGCAGGCATCCCCCGGGAGCATGTGAAGGTCCCGTTGACCAGGGTCAGTGGTGGGGCCGCCCTGGCT 

GCCCAGCAGTCCTACTGGCCCGACTTTGTCACTGTCACTGTCCTCTTTGCCTTAGTG^ 

CCCTCATCATCCTCGTGGCCTCCCCATTGAGAGCACTCCGGGCTCGGGGCAAGGTTCAGGGC^ 

GACCCTGCGCCCTGGGGAGAAGGCCCCGTTAAGCAGAGAGCAACACCTCCAGTCTCCCAAGGAATGC 

AGGACCTCTGCCAGTGATGTGGACGCTGACAACAACTGCCTAGGCACTGAGGTAGCTTAA 



The disclosed MOL3a polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 has 756 
amino acid residues, and is presented using the one-letter code in Table 3B. The MOL3a 
protein was analyzed for signal peptide prediction and cellular localization. SignalP results 
predict that MOL3a is cleaved between position 31 and 32 (TTA-GG) of SEQ ID NO:8. Psort 
and Hydropathy profiles also predict that MOL3a is likely to be localized at the plasma 
membrane (certainty of 0.7300). 



Table 3B. Encoded MOL3a protein sequence (SEQ ID NO:8). 

MALPALGLDPWSLLGLFLFQLLQLLLPTT^ 

LYVGAREAI LALDIQDPGVPRLKNMI PWPASDiUQCSBCAFKKKSNETQCFNFIRVLVSYNVTHLYTCGTFAFS PA 
CTF I E LQDS YLL PIS EDKVMEGKGQS PFDPAHKHTAVLVDGML YSGTMNNFLGS EP I LMRTLGSQPVLKTDNFIiR 
WLHHDASFVAAIPSTQWYFFFEETASEFDFFERLHTSRV^^ 

FNVI RHAVLLPADSPTAPHI YAVFTSQWQVGGTRS S AVCAFSLLD IERVFKGKYKELNKETS RWTT YRGPE TNPR 
PG S CSVGP S S D KALT FMKDHFLMDEQWG TP LLVKS GVE YTRI^VETAQGLDGES KLVMYLGT S TG S LHKAWS G 
DSSAHLVEEIQLFPDPEPVRNI^IAPTQGAVFVGFSGGVWRVPRANCSVYESCVD^ 
RNSWKQDI^RGNPEWACASGP^RSLRPQSRPQIV1<EVLAVPNSILELPCPHLS 
YNGSLhLIVQDGVGGLYQCJWATENGFSYPVISYWVDSQDQT^ 

WPHFVTVTVLFALVLS GAL 1 1 LVAS PLRALRARGK7QGCE TLRPGEKAPLS REQHLQS P KECRTS ASDVDADNNC 
LGTEVA 



The MOL3a nucleic acid sequence has 1398/1672 (83%) identical to a mouse 
Semaphorin B mRNA (GENBANK-ID: X85991). 
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The full amino acid sequence of MOL3a was found to have 628 of 760 (82%) identical to, 
674 of 760 residues (88%) homologous with, the 760 amino acid residue Semaphorin B protein fr< 
mouse (ptnr: SWBSNEW-ACC:Q62178). 

MOL3a expression in different tissues was examined through TaqMan as described 
5 below in Example 1 . 

MOL3a also has high homology to the proteins disclosed in the BLASTP searches of 
the proprietary P ATP database shown in Table 3C. 



Table 3C. BLAST results for MOL3a 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


patp:AAB24084 


Human PR01317 
protein 


761 


751/761 
(98%) 


753/761 
(98%) 


0.0 


patp:AAY994lB 


Human PR01317 
(UNQ783) 


761 


751/761 
(98%) 


753/761 
(98%) 


0.0 


patp:AAB66043 j 


Human TANGO 265 


761 


751/761 
(98%) 


753/761 
(98%) 


0.0 


patp:AAB66l67 


Unidentified . 


761 


751/761 
(98%) 


753/761 
(98%) 


0.0 


patp:AAB37984 


Human secreted 
protein encoded 
by gene 1 clone 
HTDAA93 


762 


743/761 
(97%) 


745/761 
(97%) 


0.0 


patp:AAB66045 


Human TANGO 265 
mature protein 


730 


720/730 
(98%) 


722/730 
(98%) 


0.0 


patp:AAB66046 


Human TANGO 265 

extracellular 

domain 


652 


642/652 
(98%) 


644/652 
(98%) • 


0.0 



Tissue Localization 

10 MOL3a is expressed in at least the following tissues: Pituitary Gland, Thalamus 

Chromosomal Localization 

MOL3 a maps to chromosome 1 . 
MOL3b 

In the present invention, the target sequence identified previously, MOL3a, was 

15 subjected to the exon linking process to confirm the sequence. PGR primers were designed by 

starting at the most upstream sequence available, for the forward primer, and at the most 

downstream sequence available for the reverse primer. In each case, the sequence was 

examined, walking inward from the respective termini toward the coding sequence, until a 

suitable sequence that is either unique or highly selective was encountered, or, in the case of 

20 the reverse primer, until the stop codon was reached. Such primers were designed based on in 

silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein 

sequence of the target sequence, or by translated homology of the predicted exons to closely 

related human sequences sequences from other species. These primers were then employed in 
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PCR amplification based on the following pool of human cDNAs: adrenal gland, bone 
marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, 
brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
5 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
redundancy. The resulting sequences from all clones were assembled with themselves, with 
other fragments in CuraGen Corporation's database and with public ESTs. Fragments and 
ESTs were included as components for an assembly when the extent of their identity with 

10 another component of the assembly was at least 95% over 50 bp. In addition, sequence traces 
were evaluated manually and edited, for corrections if appropriate. These procedures provide 
the sequence reported below, which is designated MOL3b, or alternatively Accession Number 
CG53027-02. This is a spliced variant of the previously identified sequence (Accession 
Number SC85516573JBXT) at amino acids 293-329. 

15 A protein of the invention, referred to herein as MOL3b, is a human Semaphorin B- 

like protein. The novel nucleic acid of 2281 nucleotides (CG53027-02, SEQ ID NO:9) 
encoding a Semaphorin B-like protein is shown in Table 3D. An open reading frame (ORF) 
was identified beginning with a non-initiating codon for the mature protein at nucleotides 2-4 
and ending with non-stop codon at nucleotides 2264-2266. The open reading frame may be 

20 extendable in both the 5' and 3 ' directions because of the lack of traditional start and stop 
codons. The nucleotide sequence is presented in Table 3D with the start and stop codons in 
bold letters and the 5' and 3 ' untranslated regions underlined. 



Table 3D. MOL3b Nucleotide Sequence (SEQ ID NO:9) 

GCCTGTGCCTAGAGTTTAAGCTACOT 

GCATTCCTTGGGAGACrrcaa&GlCTTGCTC 

CTGAACCTTGCCCCGAGCCQ3GAG 

GGCAAAGAGGACAGTGACAGTGACAM^ 

CCTGGTCAACGGGACCTTCACATGCT^ 

GCTGTCCACCCAGTAGKSAGATCACAGGGTAT^ 

TCCATCCTGCACTATCAGCAAGAGGGAGCC^TTC 

ACTCCIAATAATAAGAGGCCAAGGCTGACAGGTGG 

TTCTTTAATGATTTGCXSGGCGGCTCTGAGGCCG^ 

GTTCCCCCGCTCCATGTCCTGCTTCCAGGAGTTCAGGTT^ 

GTCCCAGGCACAGTGGK3GGTCCC(MGCAAGGACAC^ 

CACCCTCCAGACACCTCCTGAG^GCCTACAAACACT^ 

TTCAGGGTCAGGGAACAGCTGAATCTCTTCCACC 

CGACCCTCTGK3TGGTTCCCAGGTACATGACAAGAT 

CCGTGTATACTCCACGCCAGATTTCACCAG C^GGGG CGTCCCCACCACTTGCTCATCCATCAGGAAATGGTCCTT 

CATGAAGGTCAGGGCCTTATCAGAGGAGGGGCCCACTGAGCAA 

ATAAGTAGTCCAGCGTCAAGTTTCTTTGTTCAACT 

AGAGAAGGCACAAACCXX1AGAGCTCCTGGTCCCGC 

AQCTGTGGGAGAATCGGCGGGGAGCAGGACCGCGTGGCK33ATGACGTTGAAGGGCA 
GAGCAGCTGGGCCTTCAGGAAGGTGGTCCACITCTTCTGCAGCAGCT 
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TCTAGCCACCCGCGATGTGTGGAGCCTCTCAAAGAAGTCAAACTCX3CTGGCTGTCTCC^ 

GA(XTGGG TCGAAGC^ATGGCTGC CACAAAGGAGGCG TCATGATGCAG CCAGCGGAGGAAGT TGTCGGT C TTGAG 
GACAGGCTGGGAT CC CAGTGTGCG CAT CAGGATGGGCT CACTG C C CAGGAAGTTGTT CATAGTACCAGAA.TAGAG 
CATCCCATCCACCAAGACAGCCGTATGC^ 

GTCCTC CGAGATGGGCAACAGG TAGGAAT CTTGAAGT T CAATG AAGG T ACAAGCAGGGCTGAAGGCGAAGGTGC C 

GCAGOTGTAGAGATGGGTGACATTGTAAGAAACCAGGACACX3GATGAAGTTGA 

CTTCTTAAAGGCACATTCACTCTTTTTT^ 

TGGATCCTGGATATCCAAGGCCAGAATGGCTTCT^ 

CAGAGTGTCAAAATCCTGGAGGCCCTTCTG^ 

GACCCTGGGGATGGGCCCCTGCCCGCCTCCCCCCGCGGTCGT^ 

GAAAAGGC C CAG GAGGGTC CAGGGGTC CAGG 



The disclosed MOL3b polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 has 
754 amino acid residues, and is presented using the one-letter code in Table 3E. The MOL3b 
protein was analyzed for signal peptide prediction and cellular localization. SignalP results 
5 predict that MOL3b is cleaved between position 24 and 25 (TTA-GG) of SEQ ID NO:10. 
Psort and Hydropathy profiles also predict that MOL3b is likely to be localized at the plasma 
membrane (certainty of 0.7300). 



Table 3E. Encoded MOL3b protein sequence (SEQ ID NO:10). 

LDPWSLLGLFLFQI^QLLLPrTTAGGGGQGPMPR^ 

AILALDIQDPGVPPXKNMIPWPASDRKKSECAFKKKSNETQCFNFIRVLVSYNVTHLYTCGTF 

D S YLLP IS EDKVMEGKGQ S P FDP AHKHTAVLVDGMLYSGTMNNFIiGS E P I LMRTLGS QPVLKTDMFLRWLHHDAS 

FVAAIPSTQVVYFFFEETASEFDFFEMjHTSRVARV^ 

VLLPADSPTAPHI YAV FTS QWQVGGTRS SAVCAFS LLDI ERVFKGKYKEIjNKETS RWTTYRGPETNPRPGS CSVG 

PSSDKALTFMKDHFLMDEQWGTPLLVKSGVEYTRLAVET^ 

EEIQLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPRAN^^ 

SWKQDMERGNPEWACASGPMSRSLRPQSRPQI I KEVLAVPNS ILELPCPHLSALASYYWSHGPAAVPEASSTVYN 
GSLIilVQDGVGGLYQCWATENGFSYPVISYWVDSQ^ 

HFVTVTVLFALVLSGALIILVASPLRALRARGKVQGCETLRPGEKAPLSREQHLQS 
TEVA 



The MOL3b nucleic acid sequence has 1910 of 2279 bases (83%) identical to a 
10 gb : GENB ANK-ID :MMRNASEMB ]acc :X85 991 . 1 mRNA from Mus musculus (M.musculus 
mRNA for semaphorin B) . 

The full amino acid sequence of the protein of the invention was found to have 722 of 
755 amino acid residues (95%) identical to, and 723 of 755 ammo acid residues (95%) similar 
to, the 762 amino acid residue ptnr:TREMBLNEW-ACC:BAB20087 protein from Homo 
15 sapiens (Human) (SEMB). 

The presence of identifiable domains in the protein disclosed herein was determined by 
searches versus domain databases such as Pfam, PROSITE, ProDom, Blocks or Prints and 
then identified by the Interpro domain accession number. Significant domains are summarized 
in Table 3F. 

20 

Table 3F Domain search for MOL3b 

HMMER is freely distributed under the GNU General Public License (GPL) . 
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10 



15 



20 



25 



30 



HMM file: 
Sequence file: 



pfamHMMs 

/data4/genetools/kspytek35060Cg53027_01ProteinFasta.txt 



Query: CG53 027_01 
Scores for sequence family classification (score includes all domains) ; 



Model 



Description 



Sema Seraa domain 

Plexin_repeat Plexin repeat 
integrin__B Integrins, beta chain 

Parsed for domains: 

Model Domain seq-f seq-t 



Score 

618.4 
22.0 
6.5 



E- value N 



4.2e~182 
0.013 
0.063 



hmm-f hmm-t 



Sema 

integrin_B 
Plexin_repeat 



1/1 
1/1 
1/1 



57 
495 
489 



471 
509 
555 



490 [) 
14 t. 
67 [1 



score B-value 

618.4 4.2e-lB2 
6.5 0.063 
22.0 0.013 



Tissue Localization 

MOL3b is expressed in at least the following tissues: thalamus and Pituitary Gland. 
Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence of MOL3b . 
Chromosomal Localization 

MOL3b maps to chromosome 1. This assignment was made using mapping 
information associated with genomic clones, public genes and ESTs sharing sequence identity 
with the disclosed sequence and CuraGen Corporation's Electronic Northern bioinformatic 
tool. 

The disclosed MOL3a protein (SEQ ID NO:8) also has good identity with a number of 
other proteins, as shown in Table 3G. 



Table 3G. BLAST results for MOL3a 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 12248382 | dbj |B 
AB20087.1] 
(AB029394) 


SEMB [Homo 
sapiens] 


762 


719/762 
(94%) 


722/762 
(94%) 


0.0 


gi | 7305469 |ref|NP 
_038686.1| 


sema domain, 
immunogl obulih 
domain (Ig) , 
t ran s membrane 
domain (TM) 
and short 
cytoplasmic 
domain, 

(semaphorin) 4A 

[MUB TOUSCUIUS] 


760 


626/760 
(82%) 


671/760 
(87%) 


0.0 
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gi| 11641291 |ref|N 
P_071762.lt 


hypothetical 
protein 
FLJ12287 
similar to 
semaphorins 
[Homo sapiens] 


328 


318/328 
(96%) 


320/328 
(96%) 


0.0 


gi|l269B035|dbj |B 
AB21836.l| 
(AB051532) 


KIAA1745 
protein [Homo 
sapiens] 


893 


296/760 
(38%) 


422/760 
(54%) 


e-123 


gi| 8134698 |sp|Q62 
179|SM4B_MOUSE 


SEMAPHORIN 4B 
(SEMAPHORIN C) 
(SEMA C) 


782 


268/684 
(39%) 


382/684 
(55%) 


e-123 



This information is presented graphically in the multiple sequence alignment given in 
Table 3H (with MOL3a being shown on line 1 and MOL3b on line 2) as a ClustalW analysis 
comparing MOL3 with related protein sequences. 



10 



15 



Table 3H. Information for the ClustalW proteins: 



(AB029394) SEMB [Homo sapiens] (SEQ ID NO: 35) 
seraa domain, immunoglobulin domain (Ig) , 



.1). MOL3a (SEQ ID NO: 8) 

2) MOL3b (SEQ ID NO: 10) 

3) gi | 12248382 | dbj |BAB20087.l| 

4) gi|7305469|ref |NP_038686 . 1 | 
transmembrane domain (TM) 
and short cytoplasmic domain, (seraaphorin) 4A [Mus musculus] (SEQ ID NO : 3 6 ) 

5) gi| 11641291 |ref|NPJ)71762.l| hypothetical protein FLJ12287 similar to 
semaphorins [Homo sapiens] (SEQ ID NO: 37) 

6) gi | 12698035 | dbj |BAB21836.l| (AB051532) KIAA1745 protein [Homo sapiens] 
(SEQ ID N0:38) 

7) gi| 8134698 |sp|Q62179|SM4B_MOUSE SEMAPHORIN 4B (SEMAPHORIN C) (SEMA C) (SEQ 
ID N0:39) 



10 



20 



MOL3a 
MOL3b 



gi 


12248382 


gi 


7305469] 


gi 


11641291 


gi 


12698035 


gi 


8134698 | 


MOL3a 


MOL3b 


gi 


12248382 


gi 


7305469] 


gi 


1164X291 


gi 


12698035 


gi 


8134698| 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382| 
7305469) 
11641291 | 
12698035| 
81346981 



|....|....|, 



30 



40 



|....|....| 



VCQGP LDPVSHLPPPRS GGGQPRGD S G ADRG AELPP VS P A 




EPPEPEPRDTVAPALRMLRTAMGLRSWjjAAPW^JJPPRPP 



120 




jplJjpsiiPp; 

LLjgLjJJjLLLQPPPPTWALSggSLPLgsl 
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MOL3a 
MOL3b 



0i 

gi 
gi 
gi 
gi 



12248382| 
7305469] 
11641291 | 
12698035) 
8134698| 



I 



130 



140 



I 



150 



160 



KGLQD FDTLLLS GDGNTLYVGAREAIL ALDIQDP GVPR 
KGLQDFDTLLLSGDGNTLYVGAREAILALDIQDPGVPR 
KG LQD FDTLLL S GD GNTLYVGAREAIL ALDIQDP G VP R 
KGL^D FDTLLL S JJdGNTLYVG AREjSLALfilQjTiP G^PR 



M0L3a 
M0L3b 



gi 


12248382 


gi 


7305469) 


gi 


11641291 


gi 


12698035 


gi 


8134698] 


M0L3a 


M0L3b 


gi 


12248382 


gi 


7305469 | 


gi 


11641291 


gi 


12698035 


gi 


8134698) 



170 
•■I.- 



ISO 



■I 



190 



200 



KK1-JIPWPASDRKKSECAFKKXSNETQCFNFIRVLVSYNVT 
KNM I P WPASDRKK S EC AFKKKS NETQC FNF I R\TJ VS YKVT 
KNMIPWPASDRKKSECAFKKKSNETQCFNFIRVLVSYNVT 
Kt-IMIPVJPAS^RKKAECAFKKKSNETQCFNFIRVLVSY^T 



J. 



210 



220 

..I.. 



230 



240 
••i 



HLYTCGTFAFSPACTFIELQDSYLLPISEDKVKEMGKGQ 
HLYTCGTFAFSPACTFIELQDSYLLPISEDKVMeMgKGQ 

klytcgtfafspactfielqdsyllpisedkvmeHgkgq 

HLYjJCGTF AF S P ACTFIELQD SjjLLP iQEoKVt ^»^BgKGQ 



250 



HOL3a 


MOL3b 


gi 


12248382| 


gi 


7305469| 


gi 


11641291| 


gi 


12698035) 


gi 


8134698 | 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382] 
7305469) 
116412911 
12698035] 
8134698 1 



lL 



260 



270 



280 
••1 



SPFD? AHKHTAVLVDGML YSGTI4NKFLG SE P ILMRTLG S Q 
SP FDP AHKHTAVLVDGML YS GTMNWFL GSEPILKRTLG S Q 
SP FDPAHKHT AVLVDGMLYSG^g^NFXiGSEPILHRTIiGSQ 
S p[3353S^AVL\rDGMLYSGTMNl^FLGSE P ILMRTLG SjTl 




STQWYFF 
STQWYFF 
STQWYFF 
STQWYFF 



rIPESLGSLQGDDDig 
SPESLGSPIGDDDKu 



MOL3a 
MOL3b 



ga- 
gi 
gi 
gi 
gi 



12248382 | 
7305469 | 
11641291 | 
12698035| 
81346981 



330 340 



350 



I 



360 
. • I 



feetasefdfferlhtsrvarvckndvggekllqkkwttf 
feetasefdfferlhtsrvarvckndvggekllqkkwttf 
feetasefdffsrlhtsrvarvckndvggekllqkkwttf 
feetasefdffe^lSsrvaSvckitdvggekllqkkwttf 



370 



380 



390 



MOL3a 


MOL3b 


gi 


12248382) 


gi 


7305469] 


gi 


11641291 | 


gi 


12698035 | 


gi 


8134698| 



400 



LKAQLLCjjQPHGQLPFNVIRHAVLLPADSP 
LKAQLL CmQpj GQLP FNVIRHAVLL PADSP 
LKAQLL^^G^Sp^ggJj^^PPjEP 

lkaqllc2QpHgqlpfw3irhavllpadsp 
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MOL3a 
HOL3b 



gi 
gi 
gi 
gi 



12248382| 
7305469) 
11641291| 
12698035) 
8134698 | 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382| 
7305469) 
11641291) 
12698035 | 
8134698 | 



MOL3a 
MOL3b 



ga. 
gi 
gi 
gi 
gi 



12248382) 

7305469) 

11641291) 

12698035) 

8134698) 



MOL3a 
MOL3b 



gi 


12248382 


gi 


7305469| 


gi 


11641291 


gi 


12698035 


gi 


8134698) 


MOL3a 


MOL3b 


gi 


12248382 


gi 


7305469) 


gi 


11641291 


gi 


12698035 


gi 


8134698| 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382) 

7305469) 

11641291) 

12698035) 

81346981 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 



12248382) 
7305469) 
11641291) 
12698035 



410 



420 



430 

• ■|.. 



440 



FTSQWQVGGTRSSAVCAFSLLDIERVFKGKYKELNKETSRj 
FTSQWQVGGTR SSAVCAF S LLDIERVFKGKYKELHKETSR 
gQVGGTRSSAVCAFSLLDIERVFKGKtJCELWKETSRj 
FTSQWQVGGTR S S AVCAF SL53D IERVFKGKYKELNKETSR 



480 




520 





650 

..J.. 



660 



670 



680 
..) 



PMSRSLRPQSRPQlgKEVLAVPKSILELPCPHLSALASyy 
FMSRSLRPQSRPQIIKEVLAVPNSILELPCPHLSALASYY 
PMSRS LRPQ S RP QIIKEVL AVPNS I LELPCPHL S AI» AS YY 
P^RSj^QSgPQjJlKEVLgVPNSILELgCPHLSALASYj: 
P MSRSLRPQSRP QIIKEVLAVPN SILE LPCPKLSALASYYj 
■^g^PN^gjLgCPgLSjSLAg 
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gi [8134698 | SYKARFLVPG- -fe^C^ggjQIC 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382 | 

7305469| 

11641291) 

12698035) 

8134698| 



MOL3a 
M0L3b 



gi 


12248382 


gi 


7305469 | 


gi 


11641291 


gi 


12698035 


gi 


8134698 | 


MOL3a 


MOL3b 


gi 


12248382 


gi 


7305469) 


gi 


11641291 


gi 


12698035 


gi 


8134698) 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382 | 

7305469] 

11641291| 

12698035| 

8134698) 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382 | 
7305469 | 
11641291) 
12698035] 
8134698] 



MOL3a 
MOL3b 



gi 
gi 
gi 
gi 
gi 



12248382] 
7305469) 
11641291 | 
12698035 | 
8134698) 



690 



700 



710 



720 




730 



740 

.._]_.. 



750 



760 



lvFGF S Y PVT. S YWVD S QDC 
NGFSYPVISYWVDSQDQ 
MGFSYPVISYWVDSQDQ 
NGgSYPVjjSYWVDSQDQ 
NGFSYPVISYWVDSQDQ 



TLALDPELAGIPREHVKVPLTR 
TLALDPELAGIPREHVKVPLTR 
TLALDPEL AGI PREHVKVPLTR 
"LALDPELAGgpREgvgVPLTR 
TLALDPELAGIPREHVKVPLTR 




810 
..|.. 



lr alr argkvq g cetlkj 
lralrargkvqgcetlr! 
lralrargkvqgcetlr! 

Ljg&LRARGKVQGC^L3 

lral rarg kvqgc btlr[ 



rdgmklflt 



850 





SPPGSRVFTESEKRPLSIQDSPVEVSPV 
" IPGPRVFTESEKRPLSIQDSFVEVSPV 



Table 31 lists the domain description from DOMAIN analysis results against MOL3. 
The region from amino acid residue 64 through 478 (SEQ ID NO: 8) most probably (E = le" 
121 ) contains a PSI, domain found in Plexins, Semaphorins and Integrins, aligned here in Table 

46 



WO 02/06339 



PCT/US01/21249 



31. Semaphorins are involved in growth cone guidance as well as other developmental 
processes. Plexins and integrins are involved in developmental processes. The MOL1 
sequence likely has properties similar to those of other proteins known to contain this domain 

Table 31. Domain Analysis of MOL3 

gnl | Smart ] smart 00423 , PS I, domain found in Plexins, Semaphorins 
and Integrins 

CD-Length =431 residues, 100.0% aligned 
Score = 430 bits (1106), Expect = le-121 



10 20 30 40 50 




1 5 The protein similarity information, expression pattern, cellular localization, and map 

location for the protein and nucleic acid for MOL3 suggest that this Semaphorin B-like protein 
may have important structural and/or physiological functions characteristic of the Semaphorin 
B family. This family is involved in developmental processes including growth cone guidance. 
MOL3 likely plays a similar role in those developmental processes. Therefore, the MOL3 

20 nucleic acids and proteins are useful in potential diagnostic and therapeutic applications and as 
a research tool. These include serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These also include potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 

25 (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), (v) an agent promoting tissue regeneration in vitro and 
in vivo, and (vi) a biological defense weapon. 

The MOL3 nucleic acids and proteins have applications in the diagnosis and/or 
treatment of various diseases and disorders. For example, the compositions of the present 
30 invention will have efficacy for the treatment of patients suffering from: neuronal 

developmental, organizational, mediated and interactive disorders and disease; endocrine 
dysfunctions, diabetes, obesity, growth and reproductive disorders, injury repair as well as 
other diseases, disorders and conditions. 

These materials are further useful in the generation of antibodies that bind immuno- 
35 specifically to the novel MOL3 substances for use in therapeutic or diagnostic methods. These 
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antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL3 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL3 epitope is from about amino acids 30 
to 100. In another embodiment, a MOL3 epitope is from about amino acids 110 to 150. In 
additional embodiments, MOL3 epitopes are from about amino acids 160 to 200, 210 to 230, 
250 to 300, 350 to 400, 450 to 475, 500 to 575, 620 to 630, and from about amino acids 700 to 
750. These novel proteins can also be used to develop assay systems for functional analysis. 



MOL4 

The disclosed novel semaphorin-like protein, MOL4 (also referred to herein as 
SC_1 1 1750277_A), is encoded by a nucleic acid, 6408 nucleotides long (SEQ ID NO: 1 1). An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 
1400-1402 and ending with a TGA codon at nucleotides 5456-5458. Putative untranslated 
regions upstream from the initiation codon and downstream from the termination codon are 
underlined in Table 4A, and the start and stop codons are in bold letters. 



Table 4A. MOL4 Nucleotide Sequence (SEQ ID NO:ll). 

CCTGGGACTCTGGGAGAATGGTCCAGA^ 

TGCTGTCTCTTCCAACTTGATTTTTACCCCAGACT 

TCTTTTCTTCTCTGCATCTCTGCCTTTC 

TTATGAGTTTCAGCATTTCTGTTGCCCTAG^ 

CTCATAAACTCCXn^CTTGGATTCAGAACCACC 

CCAGGGGTAGGAGGATGGCAGGCAGGAGGTGCTTCTCT 

GTTTTCCTTTACCCAGAATTTTATTATGTAAAATC 

ACT CTAGAAAQ TCTTTTGAT ATTTT C CTT C C T CCAACT T ATCTATT T7TATTT CATAGTTC TCT TTGGTT AT CTC 

TTAGAATC^CACTTTCCTGGTTTTAAT1"1'TTCA 

ACATTTTCAAATATATTTTTTGTTCAGCAGAGGGCTCCCTTC 

GAAGCTTGC C C CTTGAATCTTT CT CT CCCGCCTTC T AGC CAT CAGAAACACT AGATCACTTAAACTTG TAAACAA 

TTCGGCCTCGCTCCTTGTGATTGCGCTAAACCITCCGTCCT 

TCATCTCTTGGCTGCCCTCCCACTGTTCCTGATGTTATTTTACTCC 

TGTAGGGTGCGTATTACTAACCCCAGTTTACAGCTGAGGi^ 

AGTTTGC^GGTTAACCCTAATCCQQCCAGTTCTGGCTTTCCAGCCCAGCC 

CGCTGCAGGTTATAAC^GCTCTCCCCCGTTTTAC^CGAJGGTCCCTT 

TTCCGAACTGACGGGGCTGGGGAATGTGGGAGTCCGGAGTGGGGTTTG^ 

GGGGTGGGCAGGCCGCGCCGATGGCCCTCGGGGATGTCACATTCX^GATGGGGTGACC^ 

ATGTGGCAAACGGCGGCAAGTGCTCGGAGTCCTAGGTCTTGCCG^ 

CCACCGGGCTGGTCACC^CACTCGGCAGGCCC^ 

CTCGraCTCCTC03C<X:GCCTCGAGGCTGGCGGGTGCAGCGCCCGCCGCGG 

TTTTTTOCTCCCGCTCCCCTCCnTCTCTC 

CCOTCGGTCTCCTCCTCCCTOCTCT^ 

GCCCAGCTCCGCX:GAGCCX5GGCGGGTC^CAGCGC^TCCAGCGGCTGC^ 

CCCGGCTGGGGACTGCACCGGAGCGCTGAGAGCTGGAGGCCG 

GCCAGCXJCATCTGGTTAGCTCCCGCCGCTCCGCGCCGCCCGGGAGTCGG 

CCCGCCTCTGGGAGTGAGTGGTTCCAGCTGGTGCCTTO 

TCCTGTTGCCCACCMCTCGTCCCTGGGCCGCCT^^ 

GGGCTGGCTTCTCTCACTGGTC^GGGGTCrrTCTCCCCTGTCTGCCTCCCGGAGCTAGG^ 
CATGGT<XrrTGCAGGCCCCCTGGCTGTCTCGCTGT 
CTCCCAGGATGTCTCCAGTGAGCCCAGCAGTGAGO^CAGCTGTGC 
TGAAGACCTGCAGCCTCTGGCTCTCTAACTTCACCTACCC 
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CTCCGGGAACCAGCTCATCGTGGGAGCCAGGAACTACCT 

GGCCACAGAGTGGGCCTCCAGTGAGGACACGCGCCGCTCCT 

GAACTACGTGCGAGTCCTGATCGTCGCCN^CCGGAAGG 

CACCAGGA.GACAGGTGGGGAACCTCAGCCGGAOT 

ACGCCACAACTCCACAGCTCTCATCTCCTCCCA^ 

GGACCCTGCCATCTACraCAGCCTGGGCAGTGGGCC^^ 

TGAGCCAAACTTCGTGGCAGCCTATGATAT^ 

CGACTGTGGACGCACCGTGTACTCTCGCGTGGCCCGCGTGTG CAAGAATGACGTGGGGGGC CGATTCCTGCTGGA 
GGACACATGGACCACATTCATGAAGGCCCGGCTCA^ 

GCTGCAGAGTGCCTTCCACTTGCCAGAGCAGGACCTCATCTATGGAGTTTT^ 

GGCTTCTGCTGTCTGCGCCTTCAACCTCAGTGCTATCT 

CCCCAGGGCTCCCTGGCTCCCCAT^ 

CAACGAGAACCTGACGGAGCGCAGCCTGCAGGACGCX3CAGCG CCTCTTCCTGATGAG CGAGGCCGTGCAGCCGGT 

GACACXTCGAGCCCTCTGTCACCCAGGACAGCGTGCGCT^ 

CACGCTCTACCATCTACTCTACATTGGCA^ 

CCTCCACGGCTGCTACCTGGAGKIAGCTGCAC^ 

CCTGCACAGCGCCCGCGCGCTCTTCGTGGC^CTGAGA^ 

CTACCGCAGCCAGGGGGCATGCCTGGGGGCCCGGGA^ 

C ACACTCGAGGACAGCT C CAACATGAGC CT CTGGACCCAGAACAT CAC C GCCTGT CCTGTGCGGAATG TGACACG 

GGATGGGGGCTTCGGCCCATGGTCACCATGGCAACCATGTGAGCACTTGGATGGGGACAA 

GTGTCGAGCTCGATCCTGTGATTCCCCTC^ 

CGCCAACTGCTCCAGGAATGGGGCGTGGACCCCGTGGTCATCGTCGGCGCTGTGCAGCACGTCCTGTGGCATC^ 
CTTCCAGGTCCGCCAGCGAAGTTGCAGCAACC 

GGAGGAACGGTTCTGTAATGAGAACACGCCTTGCCCGGTGCCCATCTTCTGGGCTTCCTC^GCTCCTG 

GTGCAGC^GCAACTGTGGAGGGGGCATGGAGTCGCGGCGTOSGGCCTGTOAGAACGGCAA 

CX3GCGTGGAGTTCAAGACGTGCAACCCCGAGGGCTGCCCCGAAGTGCGGCGCAACACCCCC 

GCCCGTGAACGTGACGC^GGGCGGGGCACGGCAGGAGCAGCGGTTCCGCTTCACCTGCC^ 

CCCGCACGGCCTGCAGTTCGGCAGGAGAAGGACCGAGACGAGGACCTGTCCCGCGGACGGCTCCGGCTCCTGCGA 

CACCGACGCCCTGGTGGAGGACCTCCTGCGC^^ 

CTGGGGCCCGTGGTCGTCCTGCTCCCGGGACTGCGAGCT 

GGAGCCCCGC^ACGGGGGCCT3CCCTGCGTGGGCGATGCTGCCGAGTACCAGGAC 

AGTTCGGGGTGCTTGGTCCrrcCTGGACCTCAT^ 

CACCCGTT^CTGCACCAGCCCCGCACCCTC^ 

ATGTGC CACACAGG CCTG C CCAGAAGGCTGGT CGC CCTGGTCTGAGT GGAGT AAGTGCACT GACGACGGAGCCCA 
GAG C CX5AAGC CGGCACTG TGAGGAGCT CCT CC C AGGGT C CAG CGC C TGrGCTGGAAACAGCAGC CAGAG C CGCCC 
CTGCCCCTACAGCXaAGATTCCCGTCATCC^ 

TCTCATCCACTTGGTGGCCACGGGCATCTCCTGCTTCTTGGGCTCT 
TTGCCAGCACTGCCAGCGTCAGTCCCAGG^GT^ 

GGGCGGAGG CACC C CGAAGAATGAAAAGTACACAC CCATGGAATT CAAGACCCTGAACAAG AATAACT TGATCCC 
TGATGACAGAGCCAACTT CTACCCATTGCAG CAGACCAATGTGTACACGACTACTTACTACCCAAGCCCCCTGAA 
CAAAQVCAGCTTCCGGCCCGAGGCCTCACCTGGACAACGGTGCTTCCCCAACAGCTGATACCGCCGTC 
CTTGGGCTTCTTGCCTTCATAAGGCACAGAG 

GCACTAGGCCAAGAACTTGCTGCCTTGCCTGTGGGGGGTCCCATCCG 

CATGGGGGAAAGGGCTGGTTTCAGGCTGACATATGGCCGC^ 

TCGAACCCACTGTCACGCrGAGACTAT^ 

AATGGAGATGGCAAGAGGGGAGG CTTTTAAGTTTG GGTT GGAGACAACTT CCTGTGGC CC C CACAAGCTGAG TCT 

GGCCTTCTCCAGCTGGCCCCflAAAAAGGCCTT^ 

CCAGTAGCTCTQGATTTTCTOCCAQGQCTGGOCC 

G CAGGTT AT C C ACCT CTGC CTGGAAGT CTATACT C TAC C CAGGGCAT C CCTCTGGTCAGAGGCAGTGAGTACTGG 

GAACTGGAGGCTGACCTGTGCTTAG^ 

GAAAGGTGGCCCAGGAGAGAGGATCA^ 

TTjCCAGTTGCTGCTCAACAGAGTTGTTGGCTGAGACCT 

AC ACAC ACACACACACACTCACACACG CACACACAAT CACAATTTG CTAC AGCAACAAAAAAGACATTGGGC TGT 
GGCATTATTAATTAAAGATGATATCCAGTCTCC ^ 



The 1 352 amino acid MOM polypeptide (SEQ ID NO: 12) encoded by SEQ ID NO: 1 1 
is presented using tbe one-letter amino acid code in Table 4B. The Psort profile for MOL4 
predicts that this sequence has no signal peptide and is likely to be localized in the plasma 
membrane with a certainty of 0.7900. MOL4 has a molecular weight of 145674.1 Daltons. 
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Table 4B. MOL4 protein sequence (SEQ ID NO:12) 

MPAGEGASAHRAGHETRQARGGS RPS SRGMQGAPSRSSARLEAGGCSARRGRSAPAPSSFS LPLPSFS PFACNSSP 
TAPS LLLLPRS P P PCS LRAPGRE LVGARGLVPE PS S AE PGGSAAHPAAAGS PS AAGAGPGGD CTGALRAGGRS CAA 
APFPDRPPAHLVSSRRSAPPGSREPRGTGHLHPPLGVSGSSWCLACVSWMPCG 
CGWTVGGWLLSLVRGLLPCLPPGARTAEGPIMVIAGPLAV^ 

PTVAFEDLQPWVSNFTYPGAITOFSQIiAIjDPSGNQLI VGA S EDTRRS CQSKGKTE 

EECQNYVRVLI VAGRKVFMCGTNAFS PMCTS RQVGNLS RTTS KINGVARCPYDPRHNS TAVI S S QGEL YAATVTD F 
SGRD PAI YRS LGSGPP LRTAQ yns KWLNE PNFVAAYDI GLFAYFFLRENAVEHDCGRTVYS RVARVCKNDVGGRFL 
LEDTWTTFMKARLNCS RPGEVPFYYNELQS AFHLPEQDL I YGVFTTNVNS I AAS AVCAFNLS AI SQAFNGPFRYQE 
NPRAAWLP IANP I PNFQCGTLPETGPNENLTERSLQDAQRLFLMSEAVQPV^ 

TLYHVLYI GTESGT I LKALSTASRSLHGCYLEELHVLPPGRREPLRSIiRI LHSARALFVGLRDGVIiRVPLERCAAY 
RSQGACLGARDP YCGWDGKQQRCSTTjEDSSNMSLWTQNI TACPVRNVTRDGGFGPWS PWQPCEHLDGDNSGS CLCR ' 
ARSCDSPRPRCGGLDCLGPAIHIANCSRNGAWTPWSSWA^ 
FCNENTPCPVPIFTOSWGSWSKCSSNCGGC^QSRRRACENGNSCLGCGVEFK^ 
TQGGARQEQRFRFTOlAPIjADPHGLQFGRRRTETRTCPADGSGSCD^ 

SC^RDCELGFRVRKRTCTNPEPRNGGLPCVGDAAEYQDCNPQACPWGAWSCWTSWSPCSASCGGGH^ 

PAPS PGEDICLGLHTEEALCATQACPEGWS PWS EWSKCTDDGAQSRSRHCEELLPG S S ACAGNSS QSRPCP YSEI P 

VILPASSMEEATGCAGFNLIHLVATGISCFLGSGLL^^ 

KYTPMEFKTLNKNNLIPDDRANFYPI^QTNVYTTTY^ 



The disclosed nucleic acid MOL4 sequence has 3226 of 3664 bases (88%) identical to 
aMus musculus semaphorin mRNA (GENBANK-ID: ACC: X97818). 

The full amino acid sequence of the disclosed MOL4 polypeptide has 1021 of 1093 
5 amino acid residues (93%) identical to, and 1053 of 1093 residues (96%) positive with, the 
1093 amino acid residue semaphorin 5B precursor protein from Mus musculus 
(pto:SPTREMBL-ACC:Q60519), and 971 of 973 amino acid residues (99%) identical to, and 
972 of 973 residues (99%) positive with patp:AAY94990 Human secreted protein vb21_l, 
having 999 aa. The C-terminal 1202 amino acid residues of MOL4 are 100% identical to 
10 human KIAA1445 PROTEIN (TREMBLNEW-ACC:BAA95969). 

MOL4 expression in different tissues was examined through TaqMan as described 
below in Example 1 . 

A SNP for MOL4 and the corresponding amino acid change it would cause is shown in 
Table 4C. The SNP was identified using the techniques disclosed in Example 3. 



Table 4C: SNPforMOL4 


Consensus 
Position 


Base 
Change 


AA 
Change 
Position 


Residue 
Change 


2046 


OT 


682 


A>V 



15 

In a search of CuraGen's proprietary human expressed sequence assembly database, 
assemblies 1 1 1750277 (589 nucleotides) and 87739769 (896 nucleotides) were identified as 
having >95% homology to this predicted semaphorin sequence (Fig 3 A2). This database is 
composed of the expressed sequences (as derived from isolated mRNA) from more than 96 
20 different tissues. The mRNA is converted to cDNA and then sequenced. These expressed 
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DNA sequences are then pooled in a database and those exhibiting a defined level of 
homology are combined into a single assembly with a common consensus sequence. The 
consensus sequence is representative of all member components. Since the nucleic acid of the 
described invention has >95% sequence identity with the CuraGen assembly, the nucleic acid 
5 of the invention likely represents an expressed semaphorin sequence. 

The DNA assembly 1 1 1750277 has 3 components and was found by CuraGen to be 
. expressed in the following tissues: Lymph node and Lung. The DNA assembly 87739769 has 
7 components and was found by CuraGen to be expressed in the following tissues: Brain, 
Uterus, and Lung. 

10 BLASTP (Non-Redundant Composite database) analysis of the best hits for alignments 

with MOL4 are listed in Table 4D. 



Table 4D. BLASTP results for MOL4 


Gene index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 

ef 
.1 


7305473 (r 
NPJ)38689 


sema domain , seven 
thrombospondin repeats 
(type 1 and type 1- 
like) , transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(sem [Mus musculus] 


1093 


1021/1093 
(93%) 


1053/1093 
(95%) 


0.0 . 


gi | 7959149 |d 
bj (BAA95969. 
1| 

(AB040878) 


KIAA1445 protein [Homo 
sapiens] 


1202 


1202/1202 
(100%) 


1202/1202 
(100%) 


0.0 


gi 

ef 
.1 


450688l|r 
NP_003957 


sema domain, seven 
thrombospondin repeats 
(type 1 and type 1- 
like) , transmembrane 
domain (TM) and Bhort 
cytoplasmic domain, 
(semaphorin) 5A; 
semaphorin F; sema 
domain, seven 
thrombospondin repeats 
(type 1 and type 1- 
like) , transmembrane 
domain (TM) 


1074 


616/1043 
(59%) 


781/1043 
(74%) 


0.0 


gi | 12731706 | 
ref |XP 00404 
2 .2 | 


sema domain, seven 
thrombospondin repeats 
(type 1 and type 1- 
like) , transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(semaphorin) 5A [Homo 
sapiens] 


1074 


617/1043 
(59%) 


781/1043 
(74%) 


0.0 


gi 

ef 
.1 


6677915|r 
NP_033180 


sema domain, seven 
thrombospondin repeats 
(type 1 and type 1- 
like) , transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(sem; M-Sema D [Mus 
musculus] 


1077 


617/1046 
(58%) 


776/1046 
(73%) 


0.0 
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This information is presented graphically in the multiple sequence alignment given in 
Table 4E (with MOL4 being shown on line 1) as a ClustalW analysis comparing MOL4 with 
related sequences. 

Table 4E Information for the ClustalW proteins: 



1) MOM (SEQ ID NO: 12) 

2) gi| 12731706 | ref |XP_004042. 2 | sema domain, seven thrombospondin repeats 
(type 1 and type 1-liJce) , transmembrane domain (TM) and short cytoplasmic 
domain, (semaphorin) 5A [Homo sapiens] (SEQ ID NO: 41) 

3) gi) 7305473 | ref |NP_038689.l| sema domain, seven thrombospondin repeats 
(type 1 and type 1-like) , transmembrane domain (TM) and short cytoplasmic 
domain, (sem [Mus tnusculus] (SEQ ID NO: 42) 

4) gi | 6677915 | ref |NP_033180 . 1 1 sema domain, seven thrombospondin repeats 
(type 1 and type 1-like) , transmembrane domain (TM) and short cytoplasmic 
domain, (sem; M-Sema D [Mus musculus] (SEQ ID NO:43) 

5) gi 1 4506881 1 ref |NP_003957. 1 1 sema domain, seven thrombospondin repeats 
{type 1 and type 1-like) , transmembrane domain (TM) and short cytoplasmic 
domain, (semaphorin) 5A; semaphorin F; sema domain, seven thrombospondin 
repeats (type 1 and type 1-like) , transmembrane domain (TM) (SEQ ID NO: 44) 

6) gi | 7959149 | dbj |BAA95969.l| (AB040878) KIAA1445 protein [Homo sapiens] 
(SEQ ID N0:45) 



MOL4 

gi 
gi 
gi 
gi 
gi 



12731706| 
7305473| 
6677915] 
4506881) 
7959149) 



MOM 


gi 


127317061 


gi 


7305473 




.gi 


6677915 




gi 


4506881 




gi 


79S9149 





10 20 30 40 50 

....|..-.|...;|....|..,.|....|....|....|,...|....| 

MP AGEGASAHRAGHHTRQARGGSRP S SRGMQGAPS RS S ARLiEAGG C SARR 



60 70 80 90 100 

,...|....|....|....|....|. ...).... 

GRSAPAPSSFSLPLPSFSPFACNSSPTAPST.TJ.T.PRSPPPCSLRAPGREL 



MOM 



gi 
gi 
gi 
gi 
gi 



12731706] 

7305473 

6677915 

4506881 

7959149 



MOL4 


gi 


12731706 


gi 


7305473 


gi 


6677915 


gi 


4506881 


gi 


7959149 



MOM 

gi | 12731706 | 
gi] 7305473 | 



110 120 130 140 150 

] |....|....|....|....|....|... .)....) | 

VGARG LVP EPS SAEPGG SAAH PAAAGS PS AAGAGPGGDCTGALRAGGRS C 



170 



180 



190 



200 



160 

I I • • • • I I • • • I I • - • I I I I 

AAAPFPDRPPAHLVSSRRSAPPGSREPRGTGHLHPPLGTVSGSSWCLACVS 



AAAPFPDRPPAHLVSSRRSAPPGSP^PPJGTGHIiHPPIiGVSGSSWCLACVS 



210 



220 



230 



240 



250 
\ 



WMPCGFSPSFVAHHLVFGProTPAQQIiRa^^ 
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gi| 6677915 
gi 4506881 
gi| 7959149 



WMPOGFSPSPVAHHIiVPGPPDrPT^I^GWIVGSWIjLSLWGIiLPCLPP 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



M0L4 


gi 


127317061 


gi 


7305473 




gi 


5677915 




gi 


4506881 




gi 


7959149 





MOM 


gi 


127317061 


gi 


7305473 




gi 


6677915 




gi 


4506881 




gi 


7959149 





MOM 



gi 
gi 
gi 
gi 
gi 



12731706 | 

7305473 

6677915 

4506BB1 

7959149 



MOM 



gi 
gi 
gi 
gi 
gi 



12731706 | 

7305473 

6677915 

4506881 

7959149 



M0L4 


gi 


127317061 


gi 


7305473 
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AT^CFgGRDPAIYRSLGg?PLRTAQYKSKV3U^EPM?VgYDIGgr 

at^df«G3deaiyrsigW?plrtaqynskwlnepnfvS^e>igSf 

ATKDFgGHDPAIYRSLG^y PLiRTAQYNSKVJLjNEPNFV^Sd I Ggfc 
ATg y DfEgRD F AI YRS LG^JPPLRTAQYl'IS KWLNE PNFVfcgpD I gS F 
'^ T |fc2 E F 5^RO P AI YRS LG§9 PP LRTAQ YN5 KWLLJE PNF V«|| YD I gSf 
ATQ»D F§GRD PA I YRS LGijfg P PLRTAQYN5 KWLflE PN FVEsj YD IG ff? 
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f2renavehdcg^tvSsrEarvckndwggrflledtwtt fkkarlnc srp 



StvBsrS? 

;ir;rvS.qT?R.z: 



FgRENAVEHDCGgTVjj SR^RVCKI^RGGRFIjLEDTI'JTT FM KARLNCF RP 
FJRHv AVEHDCGtfTVg SRj^RVCKND?^^ FK KARLIC C £ RP 

?jjREWAVK4DCGgT\toSRljARVCKNDfl^^ 



3REKAVSKDCGL 



!Kj TVg S RmARV C KND wGGRFIiLEDTWT T FK KAR LIC C £ R F 

'."tv^srKarvcki^dBggrflledtwttfkkarlhcsrp 
asrsarvckndmggrflledtl-jttfkkarlkcsrp 



RENAVEKDCG^TVgSREARVCKl^DSGGRFLLEDTWTTFMKARLNCSRF 
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MOL4 
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gi 7959149 
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Tables 4F-4K list the domain descriptions from DOMAIN analysis results against 
MOL4. The region from amino acid residue 327 through 725 (SEQ ID NO: 12) most probably 
(E = 2e" 118 ) contains a Sema domain found in Semaphorins, aligned here in Table 4F. 
Semaphorins are involved in growth cone guidance, axonal pathfinding, and other 
developmental processes. The region from amino acid residue 1057 through 1109 (SEQ ID 
NO: 12) most probably (E = 3e -9 ) contains a Tbrombospondin type-1 repeat found in 
thrombospondin-1 that binds to and activates TGF-beta, aligned here in Table 4G. TGF-beta is 
involved in the modulation of proliferation in many cell types. The region from amino acid 
residue 868 through 921 (SEQ ID NO: 12) most probably (E = 4e" 8 ) also contains a 
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Thrombospondia type-1 repeat found in thrombospondin- 1 that binds to and activates TGF- 
beta, aligned here in Table 4H. The region from amino acid residue 926 through 972 (SEQ ID 
NO: 12) most probably (E = 6e" 7 ) also contains a Thrombospondin type-1 repeat found in 
thrombospondin- 1 that binds to and activates TGF-beta, aligued here in Table 41 The region 
from amino acid residue 1 169 through 1210 (SEQ ID NO:12) most probably (E = 0.001) also 
contains a Thrombospondin type-1 repeat found in thrombospondin-1 that binds to and 
activates TGF-beta, aligned here in Table 4J. The region from amino acid residue 756 through 
803 (SEQ ID NO: 12) most probably (E = le" 5 ) also contains a Thrombospondin type-1 repeat 
found in thrombospondin-1 that binds to and activates TGF-beta, aligned here in Table 4K. 
The presence of these domains indicates that the MOL4 sequence has properties similar to 
those of other proteins known to contain these domains. 



Table 4F. Domain Analysis of MOL4 

gnl [Smart | 3mart00630 , Sema, semaphorin domain 
CD- Length =430 residues, 99.6% aligned 
Score = 420 bits (1080), Expect « 2e-118 



MOL4JL 

Smart I smart00630 



M0L4_1 

Smart I smart00630 



MOIi4_l 

Smart | sraart00630 



MOL4JL 

Smart | smart 00 630 



MOL4JL 

Smart I smart 00630 
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270 



280 



290 



300 



M0L4_1 EDT\ 
Smart | smart 00 630 SI 



M0L4JL 

Smart | smart00630 



MOL4_l 

Smart I emart00630 



MOL4JL 

Smart | smart 00630 



TMPjKaPJ^jCSgPGEffiPFYKNELQgZiFgLF 
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Table 4G. Domain Analysis of MOL4 

gnl [Smart] smart 002 09 , TSP1, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. 
CD-Length = 51 residues, 100.0% aligned 
Score o 58.2 bits (139), Expect » 3e-09 



10 20 30 40 50 



10 




20 



Table 4H. Domain Analysis of MOL4 

gnl | Smart I smart 002 09 , TSP1, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. 
CD- Length = 51 residues, 100.0% aligned 

Score =54.3 bits (129), Expect = 4e-08 



MOL4_4 

Smart | smart00209 




25 



M0L4_4 

Smartlsniart00209 -I 



(SEQ ID NO: 93) 



Table 41. Domain Analysis of MOL4 

gnl 1 Srcar 1 1 smart 00209 , TSP1, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. 
CD-Length = 51 residues, 100.0% aligned 

Score = 50.4 bits (119), Expect = 6e-07 



10 20 30 40 50 




Table 4 J. Domain Analysis of MOL4 

gnl 1 Smart | smart 00209 , TSP1, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. 
CD-Length = 51 residues, 88.2% aligned 

Score » 39.7 bits (91), Expect = 0.001 ' 



10 20 30 40 50 
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Table 4K Domain Analysis of MOL4 

gnl 1 Pf am | pfamO 143 7 , Plexin_repeat , Plexin repeat 

CD-Length ■ 48 residues, 100.0% aligned 

Score = 46,2 bits (IPS), Expect = le-05 



M0L4_8 

Pfam|pfam01437 



MOL4_8 filTi 
Pfam|pfam01437 | 




(SEQ ID NO: 96) 



The above defined information for MOL4 suggests that this semaphorin-like protein 
may function as a member of a "Semaphorin family 3 '. Therefore, the novel nucleic acids and 
proteins identified here may be useful in potential therapeutic applications implicated in (but 
not limited to) various pathologies and disorders as indicated below. The potential therapeutic 
applications for MOL4 include, but are not limited to: protein therapeutic, small molecule drug 
target, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic 
and/or prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 
regeneration in vivo and in vitro of all tissues and cell types composing (but not limited to) 
those defined here. 

The MOL4 nucleic acids and proteins are useful in potential therapeutic applications 
implicated in Parkinson's disease, psychotic and neurological disorders, Alzheimers disease, cancer 
including but not limited to lung or breast cancer, endocrine disorders, inflammatory disorders, gastro- 
intestinal disorders and disorders of the respiratory system, and/or other pathologies and disorders. 
For example, a cDNA encoding the semaphorin-like protein may be useful in gene therapy, 
and the semaphorin-like protein may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from Parkinson's disease, psychotic and neurological disorders, 
Alzheimers disease, cancer including but not limited to lung or breast cancer, endocrine disorders, 
inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory system. MOL4, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind immuno- 
specifically to the novel MOL4 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
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hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL4 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL4 epitope is from about amino acids 5 
to 75. In another embodiment, a MOL4 epitope is from about amino acids 100 to 200. In 
additional embodiments, MOL4 epitopes are from about amino acids 300 to 375, 420 to 600, 
600 to 675, 775 to 850, 900 to 1 150, , and from about amino acids 1250 to 1350. These novel 
proteins can also be used to develop assay systems for functional analysis. 



MOL5 

MOLSa 

The disclosed novel semaphorin 4C -like nucleic acid of 3868 nucleotides, MOLSa, 
(also referred to as SC20422974-A) is shown in Table 5 A. An ORP begins with an ATG 
initiation codon at nucleotides 453-455 and ends with a TGA codon at nucleotides 2952-2954. 
A putative untranslated region upstream from the initiation codon and downstream from the 
termination codon is underlined in Table 5A, and the start and stop codons are in bold letters. 



Table 5A. MOLSa Nucleotide Sequence (SEQ ID NO:13) 

CGACTATCraTGAAGCKCGGAGCTC 
CTTAGGCCTGfoGTGTOTATGTTGGKjCGG^ 

TGGTGGGTCTGGAGGCXAGGGAGGX5CTTCCCGGAGC C 

CAGGGAGACCTGTC^TCTTTTAGGC^^ 

QSGCACCGQGGCTCCTGG&AGGCCT^ 

CTCTGGCTGTGATTTCTQACCATGTCTTTTC^ 

CCATGGCCCCACACTGGGCTGTC1X3GCTGC 

GGAACCTTGTGCCGCGTAAGACAGTGTCTTCT^ 

TCCAGGACTTCCTGACACTGACGCTGACGGAGCCCACT 

CCrTTCAGTGTAGAGGCTCTGGAGCTGCAAGGAGCGATCTC 

TCCAGAAAGGGAAGAACAACCAGACCGAGTGCTTCAACTTCATCCGCTTCCT 

TGTACGTCTGTGGCACCTACGCCTrCCAGCCXZAAGTGC^ 

GAGAGTTTGAAGATGGGAAGGGCAAGTGTCCCTATGACCCAGCTAAGGGCC^ 

AGCTGTACXCGGCCACACTCAACAACTTCCTGGGCACGGAACCCATTATCCTGCGTAACA^ 

CCATGAAGACAGAGTACCTGGCCTTTTGGCTCAACGAACCT 

TGGGCAGCTTCACGGGGGACGACGACAAGGTCTACT 

CCGAGCAGGTGGTGGCTCGTGTGGCCCGTGTCKSCAAGGGCGATATGGGGGGCG 

GGACCACGTTCCTGAAGGCXX^GGCTGGCATGCTCTGCCCOGAACTGGCA 

TGCAC^rcCTGCAGGACACCTCCTGGCACAACACCACCTa^^ 

ACCTGTCGGCCATCTGTGAGTACXIAGTTGGAAGAGAT^ 

AGGAAGCCCAGAAGTGGGACCGCTACACTGACXCTGTACCCAGC^ 

ATCGGCGCCACGGCTACACCAGCTCCCTGGAGCTACC^ 

TGGAGGAGCAGGTGGGGCCTCGGTGGAGCCGCCCCCTGCTCGTGAA^ 

CCGACCGGGTTACAGGACTI<?ATGGAGCCACCTATAGA 

AGGCTGTGAGCCTGGGGCCCTGGGTTCACCrFGATTGA 

TGGTGCTATCTCAGTCGCAGAAGCTGCTCTTTO 

GCATGAAGTATCGCTCCTGTGCAGACTGTGTCCTCGCCCGGGACCCCTATTGCGCCTGGAGCGTCAACACCAGCC 

GCTGTGTGGCCGTGGGTGGCCACTCTGGGTCCTTTCTGATCCAGCATGTGAT 

GCAACCTCCGTGGCAGTAAGAAAGTCAGGCCCACTCC 

TGCCCTGCCACCTCTCCTCCAACTTGGCCCATGCCCGCT 

CCGGGTCCITCCTCTACGATGCCC^CTCCAGGCCCTGGTTGTGATGGCTC 

ACCACTGCTTTTCAGAGGAGCAGGGGGCGCGGCTGGCTGCTGAAGGCTAC^ 

CGGTGACCTTGQAGQCX:CGGGCCCCCCTGQAAAACCrGGGGCTGGTQTGK^ 
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TGTGCCTGGTGCTGCTGCTGCTGGTGCTC 

CTACTGAGAGGACCTTGGTGTACCCECTGGAGCTGCC 

AAC^GATGAjGTU^CTTTGGK^TCCTGTCGGTTACTACTATTCAGA 

CCCGGTGCC^CCC^TGGGGGGCCCCCTTCGCCACCTCCAGGCATCCC^ 

GGCTTCACCTGGGGGGTGGGCGGAACTCAAATGC^ 

GAGGGCTCGGGCACCCCCTGCCTGAGCTCGCGGAT^^ 

ACTCCAACCCCGAGGAQTC^TCAGTATQ AGG<K3AAC^ 

TACTTTTGCACAGGCACCAGCTATCTCAGGGA^^ 

CACCCACCCGGCCATGAGGACCTGCTCTGCTCAGCACGGGCACT 

CTCGCAGAAGGCATCTTCCTCCTCTCTGTGAATCACAGAC^^ 

GAAGTTTCAAGATGTGTGTTTGTCTGTATTTGCACATGTGTTTGTGTGTGTGTG 

GCGCGCTTGTGGCATAGCTTCCTGTTTCT^ 

TATGAAGGGGAAGGGGTOSTATCACrrTTGTCTCTCCT 

TGGAGGTGGGGTGGACAGGGTGCTGTGCCCCTTCAGAGGGAGTC 

AGGGCTGTGAATGTTTTCAGGGTGGGGGGAGGGAGATGGAGCCTCCTGTGTGTTTGGGGGGAAG 
CCTCCCACTTGGCCCCGGXSGTTCAGTGGTATT^ 

GAGGGGAGAGAAGGGAGAGGGTGGGCCTGCTGTGGACAATGGCATACTCT 

TAACAGTGTAACTTATTGTGTCCCCGCGTAITTATTTGTTGT^^ 

ATGGAGAAAAAAAAAAAAAAAAAAAAAAAAGTCGTATCGArGT 



The MOL5a protein encoded by SEQ ID NO: 13 has 833 amino acid residues and is 
presented using the one-letter code in Table 5B. The Psort profile for MOL5a predicts that 
this sequence is likely to be localized at the mitochondrial inner membrane with a certainty of 
0.8000 or plasma membrane with a certainty of 0.7000. MOL5a has a cleavage site between 
amino acods 20 and 21 (GIG-AE), and a molecular weight of 92617.0 Daltons. 



Table 5B. Encoded MOLSa protein sequence (SEQ ID NO:14) 

MAPHWAVWLLAARLWGLG I GAEVWWNLVPRKTVSSGEIiATVVRRFSQTGI QD FLTLTLTE PTGLL YVGAREAL 
FAFSVEALELQGAISWEAPTOKKTEC^ 

LEHGEFEDGKGKCPYDPAKGHAGLL\^GELYSATLHNF1K3TEP 1 1 LRNMGPHHSMKTE YLAFWLNEPHFVGSA 
YVPESVGSFTGDDDKreFLFRERAVESDCYAEQWARV^ 

Y FNQ LQ AMHTLQDT S WHNTT F FGVFQ AQWGDMYLS AI CE YQLE E I QRVFEG P YKE YHE EAQKWDR YTD P VPS P 
RPGSCINNWHRRHGYTSSLELPDNILNFVKKHPI^ 

LFIGTGQAWIiLKAVSLGPWVHLI EELQLFDQEPMRSLVLSQSQKLLFAGSRSQIiVQIiPVADCMKYRS CADCVL 
ARDPYCAWSVNTSRCVAVGGHSGSFLIQHVMTSDTSGI CNLRGSKKVRPTPKNI twagtdlvlpchlssnla 
HARWTFGGRDLPAEQPGSFLYDARIjQALVVMA^ 

PLEbnjGLVWLAWALGAV CLVLLIiLVL S LRRRLREE LE KGAKATERT LVY PLE LP KE PTS P P FRP CPE PDEKL 
WDPVGYYYSIXSSLKIVPGKARCQPGGGPPSPPPGIPGQPLPSPTRLHI^GG 

HPLPELADELRRKLQQRQPL PDSNPEES SV 



The disclosed nucleic acid sequence for MOLSa has 2917 of 3443 bases ( 84%) 
identical to a semaphorin 4C mRNA (GENBANK-ID: S79463|acc:S79463 ) (E= 0.0). 

The fall MOL5a amino acid sequence has 729 of 834 amino acid residues (87%) 
identical to, and 772 of 834 residues (92%) positives with, the 834 amino acid semaphorin 4C 
Precursor protein from Mus musculus (Mouse) (ptnr : SPTREMBL- ACC : Q64151) (E= 0.0). In 
addition, this protein contains the following protein domains (as defined by Interpro) at the 
indicated nucleotide positions: Sema domain (a.a. 53-481; IPR001627), integrin_B (a.a. 505- 
519; IPR000413 ), Plexinrepeat (a.a. 499-551; IPR002165), ig (a.a. 570-629; IPR000353) 

MOLSa expression in different tissues was examined through TaqMan as described 
below in Example 1. 
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Chromosomal Localization 

MOL5 a has been localized to human chromosome 2. 
MOLSb 

Another disclosed novel semaphorin 4C -like nucleic acid of 2558 nucleotides, MOL5b, 
(also referred to as SC14998905JEXT) is shown in Table 5C. An ORF begins with an ATG 
initiation codon at nucleotides 21-23 and ends with a TGA codon at nucleotides 2520-2522. 
A putative untranslated region upstream from the initiation codon and downstream from the 
termination codon is underlined in Table 5C, and the start and stop codons are in bold letters. 



Table 5C. MOL5b Nucleotide Sequence (SEQ ID NO: 15) 

TCAGAGCCGGGGCGTGCGCCATGGCCCC^CkCTGGGCTCTC 

TTCGGGCTGAGGTGTGGTGGAACCTTGTGCCGCGTAAGACAGTGTCTTCTGGGGAGCTGGCCACGGTAGTAC^ 

GGTTCTCCCAGACCGGCATCCAGGACTTCCTG&CACTGACG 

CC&GGGACCATGCCTCTGCACrGGGCGTCCCTC 

AGAAGAAGACTGAGTGTATCCAGAAAGGGAAGAACAACCAGACCGAGTGC^ 

CCTACAATGCCTCCCACCTGTACX^CTGTGGCACCT 

CCTTCACTTTGGAGCATGGAGAGTTTGAAGATGGGAAGGGC1AAGTGTC 

GCCTTCTTGTGGATGGTGAGCTGTACTCGGCCACACTCAAC^ 

ACATGGGGCCCCACCACTCGATGAAGACAGAGTACCTGGCCTTTTGG 

CCTATGTACCTGAGAGTGTGGGCAGCTTCACGGGGGACGACGACAAGGTCTACriT 

TGGAGTCCGACTGCTATGCCGAGCAGGTGGTGGCTCGTGTGGCCCGTGTCTGCAAGGG^ 

GGACCCTGCAGAGGAAGTGGACCACGTTCCTGftAGGCGCGGCTGGCATGCTCTGCCCCGAACTGG 

TCAACCAGCTGCAGGCGATGCACACCCTGCAGGACACCTCCTGGC^ 

CACAGTGGGGTGACATGTACCTGTCGGCCATCTGTGAGTACCAGTTGGAAGAGATC 

CCTATAAGGAGTACCATGAGGAAGCCCAGAAGTGGGACCGCTACACTGACCCTGTACCCAGCCC 

CGTGCATTAACAACTG GCATCGGCGC CACG GCTACAC CAGCT C C C TGGAGCT ACC CGACAACATC CT CAAC TTCG 

TCAAGAAGCACCCGCTGATGGAGGAGCAGGTGGGGCCTra 

ACTT CACCCAC CTGGTGGC CGAC CGGGTT ACAGGACT TGATGGAGCCAC CT AT ACAGTGCTGTT CAT TGGCACAG 

GAGACGGCTGGCTGCTCAAGGCTGTGAGCCTGGGGCCCTGGGTTCACCTGATT^ 

AGGAGCCCATGAGAAGCCTGGTGCTATCTCAGAGCAAGAAGCTGCT^^ 

AGCTGCCCGTGGCCGACTGCATGAAGTATCGCTCCTGTGCAGACTGTGTCCTCGCCCGG 

GGAGCGTCAACACCAGCCGCTGTGTGGCCGTGGGTGGCCACT 

CGGACACTTCAGGCATCTGCAACCTCCGTGGCAGTAAGAAAGT^ 

CGGGCAGAGACCTGGTGCTGCCCTGCCACCTCTCCTCGA^ 

ACCTGCCTGC GGAACAGC CCGGGTCCTTCCTCTACGATGC CCGGCTCCAGGCCCTGGTTGTGATGGCTGCCCAGC 
CCCGCCATGCCGGGGCCTACCACTGCTTTTCAGAGGAGCAGGGGGCX3CGGCTGGCTGCT 
CTGTCGTGGCAGGCCCGTCGGTGACCTTGGAGGCCCGGGCCCCCCTGGAAAACCTGGGGCTGGTGTGGCT 
TGGTGGCCCTGGGGGCTGTGTGCCTGGTGCTGCTGCTGCTGG 

TGGAGAAAGGGGC CAAGGCT ACTGAGAGGACCTTGGTGT ACCC CCTGGAGCTGCC CAAGGAGCC CACCAGT C CCC 
CC TT C CGGCC C TG T CCTGAACCAGATGAGAAACTTTGG GAT C C TGTCGGTTACTACTATT CAGATGGCTC C CTTA 
AGATAGTACCTGGGCAT<K:CCGGTGCCAGCCCGGTGGGGGGCCCCCTTCG 
CTCTGCCTTCTCCAACTCGGCTTCACCTGGGGGGTGGGCX3GAACTCA 

T AGGAGGGGAGGACCGGGGAGGGCTCGGGCACCCCC TG CCTGAGCTCG CGGATGAACTGAGACG CAAACTGCAGC 

AACGCCAGCGACTGCCCGACTCCAACCCCGAGGAGTCATG^^ 

CGTGGGAG 



The MOL5b protein encoded by SEQ ID NO:16 has 833 amino acid residues and is 
presented using the one-letter code in Table 5D. The Psort profile for MOLSb predicts that 
this sequence is likely to be localized at the plasma membrane with a certainty of 0.7000. 



Table 5D. Encoded MOLSb protein sequence (SEQ ID NO:16) 

MAPHWAVWLLAARLWGLGI GAEVWKNLVPRKTVSS GE LATWKRFSQTGI QDFLTLTLTEPTGLL YVGARDHA" 
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SALGVPVUJ^AVISWEAPVEKKTECIQKGKKNQTECFKPFIRFL^ 

LEHGEFEDGKGKCP YDPAKGHAQLLVDGELYSATLNNFIiGTEP 1 1 LRNMGPHHSMKTE YLAFWLNEPHFVGSA 

YV P E S VGS FT GDDDKVY F PFRE RAVE S D CYAEQ WARVARVCKGDMGGART LQRKWTT FLKARLACS APNWQL 

YFNQLQAMHTLQDTSWHNTTFFGVFQAQWGDMYLSAICEYQLEEIQRVFEGPY 

RPGS CINNWHRRHGYTS S LELPDNI LNFVKKHPLMEEQVGPRWSRPLLVXKGTNFTHLV^ 

LF I GTGDGWLLKAVS I*3P WVHL I EELQLFDQE PMRSLVLSQSKKMjFAGSRSQLVQLP VADCMKYRS CADCVL 

ARDP YCAWS VNT SRCVAVGGHS GSLL I QHVMTSDTS GI CNLRGS KKVRPT PKNI TWAGTDLVLPCHLS SNLA 

HARWTFGGRDLPAEQPGSFLYDAIU,QALVVMA^^ 

PLENLGIiVWLAWALOAVCLV^^ 

WDPVGYYYSDGS LKI VPGHARCQPGGGPPS PPPGI PGQPLPS PTRLHLGGGRNSNANGYVRJjQLGGEDRGGLG 

hplpeiadelrrklqqrqplpdsnpeessv • 

The disclosed nucleic acid sequence for MOL5b has 1695 of 2019 bases (83%) 
identical to a mouse Semaphoring mRNA (GENBANK-ID: S79463) (E= 0.0). 

The lull MOL5b amino acid sequence has 722 of 834 amino acid residues ( 86%) 
5 identical to, and 765 of 834 residues (91%) positive with the amino acid Semaphorin4C 
HOMOLOG protein from Mouse (S79463_ SEMA_4C JMOUSE) (E= 0.0). The global 
sequence homology (as defined by FASTA alignment with the full length sequence of this 
protein) is 91 % amino acid homology and 86 % amino acid identity. 

Chromosomal Localization 
1 0 MOL5b has been localized to human chromosome 2. 

MOL5C 

In the present invention, the target sequence identified previously, MOL5b, was 
subjected to the exon linking process to confirm the sequence. PCR primers were designed by 
starting at the most upstream sequence available, for the forward primer, and at the most 

1 5 downstream sequence available for the reverse primer. In each case, the sequence was 

examined, walking inward from the respective termini toward the coding sequence, until a 
suitable sequence that is either unique or highly selective was encountered, or, in the case of 
the reverse primer, until the stop codon was reached. Such primers were designed based on in 
silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein 

20 sequence of the target sequence, or by translated homology of the predicted exons to closely 
related human sequences sequences from other species. These primers were then employed in 
PCR amplification based on the following pool of human cDNAs: adrenal gland, bone 
marrow, brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, 
brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 

25 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
redundancy. The resulting sequences from all clones were assembled with themselves, with 
other fragments in CuraGen Corporation's database and with public ESTs. Fragments and 
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ESTs were included as components for an assembly when the extent of their identity with 
another component of the assembly was at least 95% over 50 bp. In addition, sequence traces 
were evaluated manually and edited for corrections if appropriate. These procedures provide 
the sequence reported below, which is designated MOL5c (Accession Number CG50907-02). 
This differs from the previously identified sequence, MOL5b, in having 17 different amino 
acids. 

The disclosed novel semaphorin 4C -like nucleic acid of 31 12 nucleotides, MOL5c, 
(also referred to as CG50907-02) is shown in Table 5E. An ORF begins with an ATG 
initiation codon at nucleotides 104 - 106 and ends with a TGA codon at nucleotides 2603- 
2605. A putative untranslated region upstream from the initiation codon and downstream 
from the termination codon is underlined in Table 5E, and the start and stop codons are in bold 
letters. 



Table 5E. MOL5c Nucleotide Sequence (SEQ ID NO:17) 

TGCTGCGGGCCCCTCTGGTTTGCT 

cctgaagctc71gagccggggcgt(x:gccatc 
cxttgggcattggggctgaggtgtggtggaaccttc 
agtacggcx3gttctcccagaccggcatccaqgacttcctgacact 
cx5tgggcgccagggaccatgcctctgcactgggcgtccctgtgttgctgct 

cc ccgtggagaagaagactgag tgt atccagaaagggaagaacaac cagaccgagtgc ttcaact tcatccg ctt 

cctgcagccctacaatgcctcccacctgtacgt^ 

catgctcaccttcactttggagcatggagagt^ 

ccatgctggccttcttctggatggtgagctgtact 

cctgcgtaacatggggccccaccactccatgaagacaga 

aggctctgcctatgtacctgagagtgtgggcagcttcacgggggacgacgacaaggtctacttcttct^ 

gcgggcagtggagtccgactgctatgccgagcaggtggtggctcx3tgtggcccgtgtctc 

gggcgcacgksaccctgcagaggaagtggaccac^^ 

gctctacttc^ccagctgcaggcgatgcacaccctgc^^ 

ttttcaagcacagtggggtgacatgtacctgtcggccatctgtgagtaccagttggaaga 

TGAGGGCCCCTATAAGGAGTACCATGAGGAAGCCCAGAAGTGG^ 

GCCTGGCTCGTGCATTAACAACTGGCATCGGCGCGACGGCTACACCAGCTCCC 

CAACTTC&TCAAGAAGCACCCGCTGATGG 

GGGCACCAACTTCACCCACCTGGTGGCCG&CCGGGTTACA^ 

TGGCACAGGAGACGGCTGGCTGCTCAAGGCTGTGAGCCTGGGGCCCTGGG 

OTTTGACCAtsGAGCCCATGAGAAGCCTGGTGCTATCTCAGA^ 

GCTGGTGC^GCTGCCCGTGGCCGACTGCATGAAGTATCGCTCCT^ 

TTGCGCCTGGAGCGTCAACACCAGCCGCTGTGTGGCCX3TG 

GATGACOTCGGACACTTCAGGCATCTGCAACCTCCGTGGGAGTAAGA^ 

GGTGGTGGCGGGCACAGACCTGGTGCTGCCCTGCGACCTCTCCTCCAA 

GGGCCGGGACCTGCCTGCGGAACAGCCCGGGTCCTTCCT 

TGCCCAGCCCCGCCATGCCGGGGCCTACGACTGCTTTTCAGAGGAG 

OTTCTGGCTGTCGTGGCAGGCCCGTCGGTGACCTTGGAGGTC 

GCTGGCGGTGGTGGCCCTGGGGGCTCTGTGCC^^ 

GGAAGAGCTGGAGAAAGGGGCCAAGGCTACTGAGAGGACCTTGGTC 

CAGTCCCC^CTTCCGGCCCTGTCCTGAACCAGATGAGAAACrTTGGGATCCTGT 

CTCCCTTAAGATAGTACCTGGGCATGCCCGGTGCCAGCCCGGTGGGGGGCCCCCrTCGCCACCT 

AGGCCAGCXTTCTGCCTTCTCCAACTCGGCTTCA^ 

CTTACAACTAGGAGGGGAGGACCGGGGAGGGCT03GGCACCCCCTGCCTGA 

ACTGCAGCAACGCCAGCCACTGCCCGACTCCAACCCCGAGGAGTCATCAGTATGA GGG 

GCGGGAAGCGTGGGAGGTGTAGCTCCTACTTTTGCACAGGCACCAGCTA 

CrCTGTCTGGGACAGATACTGCCCAGCACCCACCCGGCCATGAGGACCTGCTC^ 

TTGGTGTGGCTCACCAQGQCACCAGCCTCGCAGAAQGCArCTTCCT 

CCCAGCCGCCAAAACTTTTCAAGGCAGAAGTTTCAAQATQTGTGTTTQTCTO 

GTGTGTATGTGTGTGTGCACGCGCGTGCGOKrrTGTGGCATAGCCTTCCTGTTTCTCTCAA 
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TGGGTCCTCCTGGTGAGTCATTGGAGCTATGA^ 
CCCGAGTGTCGGGCAGCGATGTACATATGGAGGTGGG 



The MOL5c protein encoded by SEQ ID NO: 17 has 833 amino acid residues and is 
presented using the one-letter code in Table 5F. The Psort profile for MOL5c predicts that this 
sequence has a signal peptide and the signal peptide is predicted by SignalP to be cleaved 
5 between amino acid 20 and 21: GIG-AE. This sequence is likely to be localized at the 

mitochondrial inner membrane with a certainty of 0.8000 and the plasma membrane with a 
certainty of 0.7000. 



Table 5F. Encoded MOL5c protein sequence (SEQ ID NO:18) 

MAFHWAVWLLAAR^ 

SALGVPVLLLQAVI SWEAPVEKKTECIQKGK^ 

LEHGEFEDGKGKCP YDPAKGHAGLLVDGELYSATLNWFIjGTEP I ILKNMGPHHSMKTSYLAPWLNEPHFVGSA 
WPESVGSFTGDDDKVYFFFRERAVESDCTAEQW 

YPNQLQAMHTLQDTSWHNTTFPGVPQAQWGDMYLSAI ceyqleei QRVFEGPYKEYHEEAQKWDRYTDPVPSP 

RPGSCINNWHRi«GYTSSLELPDjn:LNFVK3<HPLMEEQ 

LFIGTGDGWLLKAVSLGPWVHLIEELQLFDQE^ 

ARDPYCAWSVNTSRCVAVGGHSGSIilQHVMTSDTSGI^^ 

HARWTFC^RDLPAEQPGSFLYDARI^ALVVMAAQ 

PLENLGLVWLAWALGAVCLVLLLLVLSLRRRLREELEKGAKATERTLVY 
WDPVGYYYSI>3SLKIVPGHARCQPGGGPPSPPPGIPGQPLPSPTRIffl 

HPLPELADELRRKLQQRQPLPDSNPEESSV ' 



1 0 The disclosed nucleic acid sequence for MOL5c has 2879 of 2906 bases (99%) 

identical to a gb:GENBANK-ID:AB051526|acc:AB05 1526.1 mRNA from Homo sapiens 
{Homo sapiens mRNA for KIAA1739 protein, partial cds) (E= 0.0). 

The full MOL5 amino acid sequence has 722 of 834 amino acid residues (86%) 
identical to, and 765 of 834 amino acid residues (91%) similar to, the 834 amino acid residue 

15 ptnr:SWISSPROT-ACC:Q64151 protein itomMus musculus (Mouse) (SEMAPHORE* 4C 
PRECURSOR (SEMAPHORE 1) (SEMA I) (SEMAPHORE* C-L1KE 1) (M-SEMA F)) (E= 
0.0). The global sequence homology (as defined by FASTA alignment with the full length 
sequence of this protein) is 91% amino acid homology and 86% amino acid identity. 

The presence of identifiable domains in the protein disclosed herein was determined by 
20 searches versus domain databases such as Pfam, PROSITE, ProDom, Blocks or Prints and 

then identified by the Interpro domain accession number. Significant domains are summarized 
in Table 5G. 



Table 5G: Domain similarities for MOL5c 



25 Scores for sequence family classification (score includes all domains): 

Model Description Score E-value N 
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10 



Seraa Sema domain 

Plexin_repeat Pi exin repeat 

ig Immunoglobulin domain 

integrin_B Integrins, beta chain 

Parsed for domains: 



564.4 5.8e-196 1 

25.8 0.001 1 

8.5 0.44 1 

7.0 0.04 1 



Model 


Domain 


seq-f 


seq-t 


hmm- f 


hmm-t 




score 


E -value 


Sema 


1/1 


53 


481 . . 


1 


490 


U 


664.4 


5.8e-l96 


integrinJB 


1/1 


505 


519 . . 


. 1 


14 


c. 


7.0 


0.04 


PI exin repeat 


1/1 


499 


551 . . 


1 


67 


[] 


25.8 


0.001 


ig 


1/1 


570 


629 . . 


1 


45 


[] 


8.5 


0.44 



The Sema domain occurs in semaphoring, which are a large family of secreted and 
1 5 transmembrane proteins, some of which function as repellent signals during axon guidance. 
Sema domains also occur in a hepatocyte growth factor receptor, in SEX protein (Goodman et 
al., 1998, Cell 95: 903-916) and in viral proteins. 

The presence of these domains indicates that MOL5c likely has properties similar to 
those of other proteins known to contain this/these domain(s) and similar to the properties of 
20 these domains. 

Chromosomal Localization 

MOL5c maps to chromosome 2. This assignment was made using mapping 
information associated with genomic clones, public genes and ESTs sharing sequence identity 
with the disclosed sequence and CuraGen Corporation's Electronic Northern bioinformatic 
25 tool. 

Tissue Expression 

MOL5c is expressed in at least the following tissues: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
30 lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea and 
uterus. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence of MOL5c. 



35 MOL5a also has homology to other proteins as shown in BLAST alignment results in 

Table 5H. 



Table 5H. BLAST results for MOLSa 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 12698023 | dbj | BAB 
21830. l| (AB051526) 


KIAA1739 protein 
[Homo sapiens] 


963 


785/801 
(98%) 


789/801 
(98%) 


0.0 
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gi| 8134699 |sp|Q6415 
i 1 qmap vrnn^F. 

x i on*± \~ riuuu £t 


SEMAPHORIN 4C 

■trXvD \* UR3 Un 

(SEMAPHORIN I) 
(SEMA I) 
(SEMAPHORIN C- 
LIKE 1) (M-SEMA 
F) 


834 


722/834 
(86%) 


765/834 
(91%) 


0.0 


gi | 13637386 |ref|XP 
002614.2 | 


hypothetical 
protein FLJ20369 
[Homo sapiens] 


510 


510/510 
(100%) 


510/510 
(100%) 


0.0 


gi | 8923346 |ref|NP_0 
60259.1) 


sema domain, 
immunoglobul in 
domain (Ig) , 
t ransmembrane 
domain TM; 
cytokeratin 14; 
adipocyte - derived 
leucine 

aminopeptidase; 
hypo thet i c al 
protein MGC10851; 
hypothetical 
nrotein FIiJ14662 ■ 
sphingomyelin 
pho sphodi est eras e 
-1, acid 
lysosomal ; Pro- 
platelet ba> 


510 


509/510 
(99%) 


509/510 
(99%) 


0.0 


gi| 13 633937 |sp|Q9NT 
N9 j SM4G_HUMAN 


SEMAPHORIN 4G 
PRECURSOR 


838 


292/673 
(43%) 


381/673 
(56%) 


e-138 



This information is presented graphically in the multiple sequence alignment given in 
Table 51 (with M0L5a being shown on line 1, and MOL5b on line 2) as a ClustalW analysis 
comparing MOL5 with related protein sequences. 

Table 51 Information for the ClustalW proteins: 



10 



15 



20 



1) MOL5a (SEQ ID NO: 14) 

2) M0L5b (SEQ ID NO: 16) 

3) gi | 12698023 |dbj |BAB21830.l| (AB051526) KIAA173 9 protein [Homo sapiens] 
(SEQ ID NO: 46) 

4) gi| 8134699 |ep|Q6415l|SM4C_MOUSB SEMAPHORIN 4C PRECURSOR (SEMAPHORIN I) 
(SEMA I) (SEMAPHORIN C-LIKE if (M-SEMA F) (SEQ ID NO: 47) 

5) gi|8923346|ref lNP_060259.il sema domain, immunoglobulin domain (ig), 
transmembrane domain TM; cytokeratin 14; adipocyte- derived leucine 
aminopeptidase; hypothetical protein MGC10851; hypothetical protein FLJ14662; 
sphingomyelin phosphodiesterase- 1, acid lysosomal; Pro-platelet ba> (SEQ ID 
NO:48) 

6) gi | 13633937 |sp|Q9NTN9|SM4G_HUMAN SEMAPHORIN 4G PRECURSOR (SEQ ID NO: 49) 



10 



20 



30 



40 



MOL5a 
MOLSb 



12698023 | 
8134699 | 
13637386 | 
8923346) 
13633937 1 



LCSHLWQPGLGSCWSEGFPEAGSTHSRLCLLIiCWTLIEAV 
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12698023] 


gi 


8134699 | 


gi 


13637386 | 


gi 


8923346) 


gi 


13633937 | 


MOLSa 


MOLSb 


gi 


12698023 | 


gi 


8134699) 


gi 


13637386] 


gi 


8923346) 


gi 


13633937 | 



50 



MOLSa 
MOLSb 



MOL5a 


MOLSb 


gi 


12698023 


gi 


8134699 | 


gi 


13637386 


gi 


8923346 | 


gi 


13633937 



MOLSa 
MOLSb 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699| 
13637386 
8923346) 
13633937 



MOLSa 


MOL5b 


gi 


12698023 


gi 


8134699 | 


gi 


13637386 


gi 


8923346) 


gi 


13633937 



MOLSa 


SCF] 


MOLSb 


ECF] 


gi 


12698023 | 


BCFj 


gi 


8134699 | 




gi 


13637386| 




gi 


8923346 | 




gi 


13633937) 





MOLSa 
MOLSb 



12698023 
8134699) 
13637386 
8923346 | 
13633937 



60 

.|....|....|. 



70 



80 



|....| 



GSRAKKKAAAEEAKVGWGCPALRPEVPLTLRARAISLMAS 



90 100 
.|....|....|.. 



110 120 
••I I I 



S GRKLWLR YP S FLP AAWI CLL P GWERLGRPRWG CQGQ. RLF 




ELQGAISWE&PVEKKTECIQKGKHHQT 
"jLQjJjjjl SWEAPVEKKTECI QKGKNNQT 

elqgaisweapvekkteciqkgkhnqt 
elqgaisweapSekkSecSqkgkShqt 



g t3^SI ^AMIgGDGAHKBgHg^3PighfeSfl«lH ltl{V«tUtlM»]<lj 

250 260 270 260 



I ■ 



I. 



1 




TASHLYVCGTYAFQPKCTYVNMLTFTLE 
TASHLYVCGTYAFQPKCTYVNMLTFTLE 

tashlyvcgtyafqfkctyvnmltftle 
v@shlyvcgtyafqpkctymkimltftl5 



290 



300 



310 



320 
.-I 



hgefedgkgkcpydpaxghagllvdgelysatlnnflgth 
hgefedgkgkcpydpakghagllvdgelysatlnnflgte 
hgefedgkgkcpydpaxghagllvdgelysatlnnflgte 
efedgkgkcp ydpakghEgllvdgelysatlnnflgte 



-TS 



FEgGKgKCPYDPAgG^GLjgDGgLYiJfATf 
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MOLSa 


MOL5b 


gi 


12698023 


gi 


8134699) 


gi 


13637386 


gi 


8923346) 


gi 


13633937 



MOL5a 
MOL5b 



12698023 
8134699) 
13637386 
8923346) 
13633937 



MOLSa 
MOLSb 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699| 
13637386 
8923346 | 
13633937 



MOLSa 
MOLSb 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699 | 
13637386 
8923346 | 
13633937 



MOLSa 
MOLSb 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699) 
13637386 
8923346) 
13633937 



MOLSa 
MOLSb 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699) 
13637386 
8923346 | 
13633937 



MOLSa 
MOLSb 

gi]l2698023 
gi|8134699 | 
gi|l3637386 
gil8923346| 



330 340 
• * I I I » • 



350 



360 
. I 1 



P I ILRNKGPHHSMKTE YLAFKLNEPHFVGS AYVPESVG S F 
P X I LRNMGPHHSMKT E YL AFKLNEPHFVG SAYVPE SVG S F 
PIILRkTOGPHHSMKTEYLAFWL24EPHFVGSAYVPESVGSF 
pSi LRQl^ GwHHSmKTE YL APT'f LWEPHFVG S AjJVP E SVG S F 



S D B R Ei RH S2 3 LRTE^PMH^^AEj^^VTigR^KAgA 



370 




380 390 400 

.J....I 



DCYAEQWARVARVCK 
D C YAE Q WARVAR VCK 
DCYAEQWARVARVCK 
DCYAEQWARVARVCK 



GDDDKVYgFFoERAM'Ej 



sgsgsftqsrSshrJ 



ARVARVCK 



410 420 430 440 

I .... I .... I .... I .... I .... I .... I .... I 



GDMGGARTLQRKKTTFLXARLACSAP^QLYFNQLQAMHT 
GDMGGARTLQRKWTTFLKARLACSAPNWQLYFNQLQAlffiT 
GDMGGARTLQRKT'JTTFLKARLACSAP^QLYFNQLQAMHT 



rFLKARLiScSAPSwS 



fiSfiLQijjKWTgFLKARL 



450 



460 470 480 



520 




560 



570 580 590 600 

| -| | | | | | | 



THLVADRVTGLDGAT' 
THLVADRVTGLDGAT" 
THLVADRVTGLDGAT* 
THgjVADRVgGLDGAT" 
THLVADRVTGLDGAT" 
THLVADRVTGLDGAT' 



' YTVLFIG TGSBWLLK AVS LQPWVHL 
TTVLFIGTGDGWLLKAVSLGFWVHL 
•YTVLFIGTGDGWLLKAVSLGPWVHL 
' YT VLFI GTGDGWLLKAVS LGPWyHiJ 
'YTVLFIGTGDGV7LLKAVSLGPWVHL 
1 YTVLF ijTGDGWLLK AVS LGP WVHL 
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gi | 13633937 | 



MOLSa 
MOL5b 





12698023 


gi 


8134699 | 


gi 


13637386 


gi 


8923346) 


gi 


13633937 


MOL5a 


MOL5b 


gi 


12698023 


gi 


8134699) 


gi 


13637386 


gi 


8923346) 


gi 


13633937 



MOLSa 
MOL5b 



gi 


12698023 


gi 


8134699) 


gi 


13637386 


gi 


8923346) 


gi 


13633937 


MOL5a 


MOL5b 


gi 


12696023 


gi 


8134699 | 


gi 


13637386 


gi 


8923346) 


gi 


13633937 



MOLSa 
MOL5b 



gi 
gi 
gi 
gi 
gi 



12698023 
8134699 | 
13637386 
8923346) 
13633937 



MOL5a 
MOLSb 



12698023 
8134699) 
13637386 
8923346] 
13633937 



MOL5a 
MOLSb 



12698023 
8134699) 
13637386 





•ATPAPAPKAPA 

830 840 




850 



860 



870 



880 
..I 



EELEKGAKATERTLVYPLELPKSPTSPPFRPCPEPDEKLW 
EELEKGAKATERTLVyPLELPKEPTSPPFRPCPEPDEKLW 
EELEKGAKATERTLVYPLELPKEPTSPPFRPCPEPDEKLW 
EELEKGAKAgERTLVYPLELPKEPgjSPPFRPgPEjjDEKLVJ 
EELEKGAKATERTLVYPLELPKEPTSPPFRPCPEPDEKLW 
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gi|8923346| 
gi|13633937 | 



MOL5a 


MOLSb . 


9i 


12698023) 


9i 


8134699) 


gi 


13637386 | 


gi 


8923346) 


gi 


13633937 | 



MOLSa 
MOL5b 



12698023 ) 
8134699 | 
13637386 | 
8923346) 
13633937 I 



EELEKGAKATERTLVYPLELPKEPTSPPFRPCPEPDEKLW 



JGRRGRRgKYSLGRASRAGGSAVQLQTVSGC 

890 900 
_l 



SEgDgGD 




930 



940 



950 



960 



MOLSa 


MOL5b 


gi 


12698023 | 


gi 


8134699) 


gi 


13637386 | 


gi 


8923346) 


gi 


13633937) 




MOLSb and MOL5c share close homology to each other and therefore to other 
proteins as is shown in the BLAST alignment in Table 5 J. 

Table 5 J. BLAST alignment between MOL5b and MOL5c 



MOLSb 
MOL5C 



10 



20 

,|....|....|, 



30 

. |. 



40 
.|.. 



so 



,)....) 



MOLSb 
MOLSc 



60 



70 



80 



90 



MOLSb 

MOL5C TCTTTTCCCTCAGCAJQGACAGCTGGC 



100 



110 



120 



130 



140 



150 
••J 



SCCATGGCCCCACACTGGGCTGTCTGGCTGCTGGCAGCAAGGCTGTGGGG 
SCCATGGCCCCACACTGGGCTGTCTGGCTGCi'GGCAGCAAGGCTGTGGGG 



MOLSb 
MOLSc 



160 
. 1 . . 



170 



180 



190 



200 



CCTGGGCATTGGGGCTGAGGTGTGGTGGAACCTTGTGCCGCGTAAGACAG 
CCTGGGCATTGGGGCTGAGGTGTGGTGGAACCTTGTGCCGCGTAAGACAG 



MOLSb 
MOLSc 



210 



220 



230 



240 



250 
••I 



TGTCTTCTGGGGAGCTGGCCACGGTAGTACGGCGGTTCTCCCAGACCGGC 
TGTCTTCrGGGGAGCTGGCCACGGTAGTACGGCGGTTCTCCCAGACCGGC 



MOLSb 



260 



L 



270 



280 



290 

.A.. 



300 



ATCCAGGACTTCCTGACACTGACGCTGACGGAGCCCACTGGGCTTCTGTA 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



ATCCAGGACTTCCTGACACTGACGCTGACGGAGCCCACTGGGCTTCTGT3 



MOL5c 

310 320 330 340 350 
I I I I I I 1 1 1 I 

MOL5b 

MOLSc . 

360 370 380 390 400 
■-■-I 1 

MOLSb 

MOLSc ____ 

410 420 430 440 450 

....|... . ]_,. . . L_. • . L • • • - 1^. • • I - - • • I . I • • - • I 

MOL5b 

MOL5C 

460 470 480 490 500 

| I I I 1 I 

MOL5b 

MOL5c ______ 

510 520 530 540 550 
| f 1 1 | | 1 1 | | 

MOLSb 

MOLSc ___ 

560 570 580 590 600 

— I — I — 1 — I — I — I — 

MOLSb 

MOLSc 

610 620 630 640 650 
| | | 1 |... .1 | | 1 | 

MOLSb 

MOLSc 

660 670 680 690 700 
| I | | | | j | 1 | 

MOLSb 

MOLSc _____ 

710 720 730 740 750 
1 | | 1 .... | 1 | | | | 

MOLSb 

MOL5c _ 

760 770 780 790 800 

: . . . 1 | | 1 1 1 1 | 1 1 

MOLSb g 

MOLSc _____ _„ . 

810 820 830 840 850 

1 ^ . > > 1 1 I I I I 1 

MOLSb 

MOLSc _____ 

860 870 880 890 900 
.... 1 | | | | | | | |....| 

MOLSb 
MOLSc 

910 920 930 940 950 
I..'.. | ....I.... | | | | | 

MOLSb 

MOLSC 

960 970 980 990 1000 

... -|... |. ... I.'.. - I . ... I 
MOLSb 
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CGTGGGCGCCAGGGACCATGCCTCTGCACTGGGCGTCCCTGTGTTGCTGC 
CGTGGGCGCCAGGGACCATGCCTCTGCACTGGGCGTCCCTGTGTTGCTGC 



rGCAGGCTGTGATCTCCTGGGAGGCCCCCGTGGAGAAGAAGACTGAGTGT 
TGC AGGCTG TG AT CT C CT GGG AGGCCCC CGTG G AGAAG AAG ACT G AGTGT 



ATCCAGAAA3GGAAGAACAACCAGACCGAGTGCTTCAACTTCATCCGCTT 
ATCCAGAAAGGGAAGAACAACCAGACCGAGTGCTTCAACTTCATCCGCTT 



CCTGCAGCCCTACAATGCCTCCCACCTGTACGTCTGTGGCACCTACGCCT 
CCTGCAGCCCTACAATGCCTCCCACCTGTACGTCTGTGGCACCTACGCCT 



TCCAGCCCAAGTGCACCTACGTCAACATGCTCACCTTCACTTTGGAGCAT 
T CCAG CCC AAGTG CAC CTACGT C AACATGC TC ACCT T C ACTT TGG AGCAT 



GGAGAGTTTGAAGATGGGAAGGGjCAAGTGTCCCTATGACCCAGCTAAGGG 
GGAGAGTTT3AAGATGGGAAGGGCAAGTGTCCCTATGACCCAGCTAAGGG 



CCATGCTGGCCTTCTTGTGGATGGTGAGCTGTACTCGGCCACACTCAACA 
CCATGCTGGCCTTCTTGTGGATGGTGAGCTGTACTCGGCCACACTCAACA 



ACTTCCTGGGCACGGAACCCATTATCCTGCGTAACATGGGGCCCCACCAC 
ACTTCCTGGGCACGGAACCCATTATCCTGCGTAACATGGGGCCCCACCAC 



TCCATGAAGACAGAGTACCTGGCCTTTTGGCTCAACGAACCTCACTTTGT 
TCCATGAAGACAGAGTACCTGGCCTTTTGGCTCAACGAACCTCACTTTGT 



GGCTCTGCCTATGTACCTGAGAGTGTGGGCAGCTTCACGGGGGACGACG 
AGGCTCTGCCTATGTACCTGAGAGTGTGGGCAGCTTCACGGGGGACGACG 



ACAAGGTCTACTTCTTCTTCAGGGAGCGGGCAGTGGAGTCCGACTGCTAT 
ACAAGGTCTACTTCTTCTTCAGGGAGCGGGCAGTGGAGTCCGACTGCTAT 



GCCGAGCAGGTGGTGGCTCGTGTGGCCCGTGTCTGCAAGGGCGATATGGG 
GCCGAGCAGGTGGTGGCTCGTGTGGCCCGTGTCTGCAAGGGCGATATGGG 



GGGCGCACGGACCCTGCAGAGGAAGTGGACCACGTTCCTGAAGGCGCGGC 
GGGCGCACGGACCCTGCAGAGGAAGTGGACCACGTTCCTGAAGGCGCGGC 



TGGCATGCTCTGCCCCGAACTGGCAGCTCTACTTCAACCAGCTGCAGGCG 
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MOL5c 



TGGCATGCTCTGCCeCGAACTGGCAGCTCTACTTCAACCAGCTGCAGGCG 
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1010 1020 1030 1040 1050 
■ ■ 1 I I I 1 I I I I I 

MOL5b ^ 
MOLSc 

1060 1010 1060 1090 1100 

. I — I .... I — I — 1 

MOLSb 
MOLSc 

1220 1120 1130 1140 1150 
..-.I-... I . ...I..-.!... - |.... | 1 | 

MOLBb 

MOLSc 

1160 1170 1180 1190 1200 

..■■|....|. |....|...-|.-..|....|....|....| 

MOLSb 

MOLSc 

2220 1220 1230 1240 1250 
| | | | |^,,,| | | ,| 1 

MOLSb 

MOLSc _ . 

2260 2270 1280 1290 1300 
| | | |... . | | ....|....|.. ..|. . . .1 

MOLSb 

MOLSc 

2320 2320 2330 2340 2350 

MOLSb 

MOLBc 

1360 1370 1380 1390 1400 

■ ^J^. . ^L^« I . | . | . - . . -1 

MOLSb 

MOLSC 

1410 1420 1430 1440 1450 
j , , | > , t 1 1 | | | 1 | 

MOLSb 

MOLSc ___ 

2460 2470 1480 2430 2500 
| | 1 , - . . I I 1 1 I I 

MOLSb 

MOLSc 

2510 2520 2530 2540 2550 
| | | | 1 | | | | | 

MOLSb 

MOLSc 

2560 2570 2500 2590 2600 
^ j | | | | | | | | 

MOLSb 
MOLSc 

2620 1620 1630 1640 1650 

■ ■..|....|.. ..[... . J „ ..[.... | . „ . | .... | .... | .... | 

MOLSb 

MOLSc 

2660 1670 26S0 2690 1700 

— I — | — | — | — | — | .-..|,..,|....|. . . . l 

MOLSb 
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TGCACACCCTGCAGGACACC7CCTGGCACAACACCACCTTCTTTGGGGT 
ATGCACACCCTGCAGGACACCTCCTGGCACAACACCACCTTCTTTGGGGT 



TTTTCAAGCACAGTGGGGTGACATGTACCTGTCGGCCATCTGTGAGTACC 
TTTTCAAGCACAGTGGGGTGACATGTACCTGTCGGCCATCTGTGAGTACC 



AGTTGGAAGAGATCCAGCGGGTGTTTGAGGGCCCCTATAAGGAGTACCAT 
AGTTGGAAGAGATCCAGCGGGTGTTTGAGGGCCCCTATAAGGAGTACCAT 



GAGGAAGCCCAGAAGTGGGACCGCrACACTGACCCTGTACCCAGCCCTCG 
GAGGAAGCCCAGAAGTGGGACCGCTACACTGACCCTGTACCCAGCCCTCG 



GCCTGGCTCGTGCATTAACAACTGGCATCGGCGCCACGGCTACACCAGCT 
GCCTGGCTCGTGCATTAACAACTGGCATCGGCGCCACGGCTACACCAGCT 



^CCTGGAGCTACCCGACAACATCCTCAACTTCGTC7iAGAAGGACCCGCTG 
2CCTGGAGCTACCCGACAACATCCTCAACTTCGTCAAGAAGCACCCGCTG 



ATGGAGGAGCAGGTGGGGCCTCGGTGGAGCCGCCCCCTGCTCGTGAAGAA 
ATGGAGGAGCAGGTGGGGCCTCGGTGGAGCCGCCCCCTGCTCGTGAAG 



GGGCACCAACTTCACCCACCTGGTGGCCGACCGGGTTACAGGACTTGATG 
GGGCACCAACTTCACCCACCTGGTGGCCGACCGGGTTACAGGACTTGATG 



3AGCCACCTATACAGTGCTGTTCATTGGCACAGGAGACGGCTGGCTGCTC 
3AGCCACCTATACAGTGCTGTTCATTGGCACAGGAGACGGCTGGCTGCTC 



AAGGCTGTGAGCCTGGGGCCCTGGGTTCACCTGATTGAGGAGCTGCAGCT 
AAGGCTGTGAGCCTGGGGCCCTGGGTTCACCTGATTGAGGAGCTGCAGCT 



3TTTGACCAGGAGCCCATGAGAAGCCTGGTGCTATCTCAGAGCAAGAAGC 
3TTTGACCAGGAGCCCATGAGAAGCCTGGTGCTATCTCAGAGCAAGAAGC 



TGCTCTTTGCCGGCTCCCGCTCXCAGCTGGTGCAGCTGCCCGTGGCCGAC 
TGCTCTTTGCCGGCTCCCGCTCTCAGCTGGTGCAGCTGCCCGTGGCCGAC 



TGCATGAAGTATCGCTCCTGTGCAGACTGTGTCCTCGCCCGGGACCCCTA 
TGCATGAAGTATCGCTCCTGTGCAGACTGTGTCCTCGCCCGGGACCCCTA 



TTGCGCCTGGAGCGTCAACACCAGCCGCTGTGTGGCCGTGGGTGGCCACT 
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TTGCGCCTGGAGCGTCAACACCAGCCGCTGTGTGGCCGTGGGTGGCCACT 
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1710 1120 1730 1740 1750 
I 1 1 I 1 I I I 1 I 

MOL5b 

• MOLSc 

1760 1770 1780 1790 1800 
1 1 1 1 I I 1 1 

MOLSb 

MOLSc 

1810 1820 1830 1840 1850 

— J — I — |. I — — — L — J — I 

MOL5b 

MOL5C 

1860 1870 1880 1890 1900 

: — | — | — | — | — | — | — — 

MOLSb 

MOLSc 

1910 1920 1930 1940 1950 
1 1 1 1 1 1 1 | 1 1 

MOLSb 

MOLSc _____ 

1960 1970 1980 1990 2000 

, , , . | — t — — I — I — — I — I 

MOLSb 

MOLSc 

2010 2020 2030 2040 2050 

. __] . . . ,...|....|....-|.. . . L 

MOLSb 

MOLSc 

2060 2070 2080 2090 2100 

— I > — | — l, - — | — | | -| — | — -| — l 

MOLSb 

MOLSc __ 

2110 2120 2130 2140 2150 
... - I I 1 . I I I I 1 I I 

MOLSb 

MOLSc _____ 

2160 2170 2180 2190 2200 
■■..] 1 1 I 1 I 

MOLSb 

MOLSc 

2210 2220 2230 2240 2250 

MOLSb 

MOLSc 

2260 2270 2280 2290 2300 

■....|....|....|....|... . |. ... |.. ..|... . | 

MOLSb 

MOLSc 

2310 2320 2330 2340 2350 

. . — | — | — | . |_. — | — 1 — I 

MOLSb 

MOLSc 

2360 2370 2380 2390 2400 

MOLSb ^^^sB^^^^^^is^^k^ 
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CTG6ATCTCTACT6ATCCAGCAT.GTGATGACCTCGGACACTTC&GGCATC 
CTGGATCTCTACTGATCCAGCATGTGATGACCTCGGACACTTCAGGCATC 



TGCAACCT CCGTGG CAGTAAG AAAGTCAGG CCCACTCCCAAAAACATCAC 
TGCAACCTCCGTGGCAGTAAGAAAGTCAGGCCCACTCCCAAAAACATCAC 



GGTGGTGGCGGGCACAGACCTGGTGCTGCCCTGCCACCTCTCCTCCAACT 
GGTGGTGGCX3GGCACAGACCTGGTGCTGCCCTGCCACCTCTCCTCCAACT 



TGGCCCATGCCCGCTGGACCTTTGGGGGCCGGGACCTGCCTGCGGAACAG 
TGGCCCATGCCCGCTGGACCTTTGGGGGCCGGGACCTGCCTGCGGAACAG 



CCCGGGTCCTTCCTCTACGATGCCCGGCTCCAGGCCCTGGTTGTGATGGC 
CCCGGGTCCTTCCTCTACGATGCCCGGCTCCAGGCCCTGGTTGTGATGGC 



TGCCCAGCCCCGCCATGCCGGGGCCTACCACTGCTTTTCAGAGGAGCAGG 
TGCCCAGCCCCGCCATGCCGGGGCCTACCACTGCTTTTCAGAGGAGCAGG 



3GGCGCGGCTGGCTGCTGAAGGCTACCTTGTGGCTGTCGTGGCAGGCCCG 
3GGCGCGGCTGGCTGCTGAAGGCTACCTTGTGGCTGTCGTGGCAGGCCCG 



TCGGTGACCTTGGAGGCCCGGGCCCCCCTGGAAAACCTGGGGCTGGTGTG 
TCGGTGACCTTGGAGGCCCGGGCCCCCCTGGAAAACCTGGGGCTGGTGTG 



GCTGGCGGTGGTGGCCCTGGGGGCTGTGTGCCTGGTGCTGCTGCTGCTGG 
GCTGGCGGTGGTGGCCCTGGGGGCTGTGTGCCTGGTGCTGCTGCTGCTGG 



TGCTGTCATTGCGCCGGCGGCTGCGGGAAGAGCTGGAGAAAGGGGCCAAG 
TGCTGTCATTGCGCCGGCGGCTGCGGGAAGAGCTGGAGAAAGGGGCCAAG 



SCTACTGAGAGGACCTTGGTGTACCCCCrGGAGCTGCCCAAGGAGCCCAC 
3CTACTGAGAGGACCTTGGTGTACCCCCTGGAGCTGCCCAAGGAGCCCAC 



^AGTCCCCCCTTCCGGCCCTGTCCTGAACCAGATGAGAAACTTTGGGATC 
2AGTCCCCCCTTCCGGCCCTGTCCTGAACG&GATGAGAAACTTTGGGATC 



rTGTCGGT^ACTACTATTCAGATGGCTCCCTTAAGATAGTACCTGGGCAl 
rTGTCGGTTACTACTATTCAGATGGCTCCCTTAAGATAGTACCTGGGCAT 
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GCCCGGTGCCAGCCCGGTGGGGGGCCCCCT-TCGCCACCTCCAGGCATCCC 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



ACTCAAATGCCAATGGTTACGTG_CGCTTACAACTAGGAGGGGAGGACCGG 
ACTCAAATG CC AAT GGT T ACG TG CGCTT AC AACTAGG AGGGG AG G ACCGG 



2410 2420 2430 2440 2450 

1 | | | | | | | 1 | 

MOL5b ^^^^^^^^^^^^^^^^^^^^^^^^^^^^m 
MOL5c ^^^^^^^^^^^^^^^^^^^^^^^^^^^^S 

2460 2470 2480 2490 2500 
| | | | | | | 1 | 1 

MOL5b 

MOLSc 

2510 2520 2530 2540 2550 
| | 1 | | | | | | | 

MOL5c ^^^^^^^^^^^^^^^^^^^^^^^^^^^^S 

2560 2570 2580 2590 2600 
I I 1 I I I I 1 | 1 

MOLSc ^^^^^S^^^S^^S^^^^^^^^^^^SS 

2610 2620 263 0 264 0 2650 

1 I 1 !"'••) 1 1 1 I 

MOLSb ^^^^^^^^^^^^^^^^^S^^^^^ 

MOLSc ^^^^^^^^^S^^M^^^S^^^^SyTGTAGCTC 

2660 2670 2680 2690 2700 

....|....|....|....|....|....|....|....|....|....| 

MOLSb 

MOLSc CT ACTTTTG CACAGGCACX1A.GCT ACCTCAGG G ACATGG CACG GO CACCTG 

2710 2720 2730 2740. 2750 

....|....|....|....|....|....|....|....|....|....| 

MOLSb - 

MOLSc CTCTGTCTGGGAC&6ATACTGCCCUIGCACCCACXXZGGCCATGAGGACCTC 

2760 2770 2750 2790 2800 

MOLSb -- 

MOLSc CTCTGCTCAGCACGGGCACTGCCACTTGGTGTGGCTCACCAGGGCACCAG 

2020 2820 2830 2840 2850 

....|....|....|....|....|....|....|....|....|....| 

MOLSb 

MOLSc CCTCGCAGAAGGCATCTTCCTCCTCTCTGTGAATCACAGACACGCGGGAC 

2860 2870 2880 2890 2900 

.....|....|....|....|....|....|....|....|....|....| 

MOLSb 

MOLSC CCCAGCCK3CCAAAACTTTTCAAGGCAGAAGTTTCAAGATGTGT 

2910 2920 2930 2940 2950 

MOLSb 

2960 2970 2980 2990 3000 

....|....|....|....|....|....|....|....|....|....| 

MOLSb - - 

MOLSc TGCGCGCTTGTGGCATAGCCTTCCTGTTTCTGTCAAGT CTTCC CTTGGCC 

3010 3020 3030 3040 3050 

....|....|....|....|....|....|....| |....|....| 

MOLSb - 

MOLSc TGGG T CCTC CTG GTG AGTCATTGG AGCT ATG AAGGG G AAGGGGT CGTATC 

3060 3070 3080 3090 3100 

MOLSb - 
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MOL5c ACTTTGTCTCTCCTACCCCCACTGCCCSCGAGTGTCGGGCAGCGATGTACA 

3120 
....)... ,|.. 

5 MOLSb 

MOL5c TATGGAGGTGGG 



As used herein, any reference to MOL5 encompasses MOL5a> MOLSb, and MOL5c, 
1 0 unless otherwise indicated. 

Table 5K and 5L list the domain descriptions from DOMAIN analysis results against 
MOL5. The region from amino acid residue 66 through 487 (SEQ ID NO: 14) most probably 
(E = 3e~ 125 ) contains a Sema domain found in Semaphorins, described above under MOL4, and 
aligned here in Table 5KL The region from amino acid residue 562 through 627 (SEQ ID 
15 NO: 14) most probably (E = le" 4 ) also contains a Sema domain found in Semaphorins, aligned 
here in Table 5L. This indicates that the MOL5 sequence has properties similar to those of 
other proteins known to contain this domain. 
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Table 5K- Domain Analysis of MOLS 

qnl | pf am [ pf am0l4 03 , Sema, Sema domain. 

CD-Length » 431 residues, 97.0% aligned 

Score = 442 bits (1137), Expect « 3e-125 



M0L5JL 

Pfaitf[pfam01403 



MOL5_l I* 
PfaraTpfam01403 




MOL5JL 

Pfam|pfam01403 



MOL5_l 

Pfarajpfam01403 



MOL5_l 

Pfam|pfam01403 



MOLS 1 
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10 



Pfam|p£am01403 GPN 



MOL5_l 

Pfam|pfam01403 



MOLS_l 

Pfamjpfam01403 l| 




15 



MOL5JL gSK 
Pfam|pfam01403 §gKN (SEQ ID NO: 97) 
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Table 5L. Domain Analysis of MOL5 

gnl 1 Smart i smart 004 09 , IG, Immunoglobulin 

CD-Length » 86 residues, only 79.1% aligned 

Score =42.0 bits (97), Expect = le-04 



MOL5_5 

Smart ) smart 004 09 



MOL5_5 

Smart ] smart 004 09 




30 



no 



MOL5_5 I^BOYL^ 
Smart | smart 004 09 SgSSASS 



IPS 



(SEQ ID NO: 98) 



The protein similarity information, expression pattern, cellular localization, and map 
location for MOL5 suggest that this Semaphorin 4C-like protein may have important structural 

35 and/or physiological functions characteristic of the Semaphorin family. These functions 

include growth cone guidance, axonal pathfindin, and embryonic development. Therefore, the 
MOL5 nucleic acids and proteins are useful in potential diagnostic and therapeutic 
applications and as a research tool These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 

40 acid or the protein are to be assessed. These also include potential therapeutic applications 
such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, (hi) an 
antibody target (therapeutic, diagnostic, drug targetmg/cytotoxic antibody), (iv) a nucleic acid 
useful in gene therapy (gene delivery/gene ablation), (v) an agent promoting tissue 
regeneration in vitro and in vivo, and (vi) a biological defense weapon. 

45 The MOL5 nucleic acids and proteins have applications in the diagnosis and/or 

treatment of various diseases and disorders. For example, the compositions of the present 
invention will have efficacy for the treatment of patients suffering from: Rheumatoid arthritis 
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(RA), CNS disorders, Alzheimer, Down syndrome, ScWzophrenia, Parkinsons diseases as well 
as other diseases, disorders and conditions. 

These materials are further useful in the generation of antibodies that bind immuno- 
specifically to the novel MOL5 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL5 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL5 epitope is from about amino acids 30 
to 70. In another embodiment, a MOL5 epitope is from about amino acids 100 to 150. In 
additional embodiments, MOL5 epitopes are from about amino acids 175 to 200, 220 to 450, 
550 to 575, 590 to 610, and from about amino acids 675 to 850. These novel proteins can also 
be used to develop assay systems for functional analysis. 

MOL6 

The disclosed novel kappa casein precursor -like MOL6 nucleic acid of 603 
nucleotides (also referred to as GMAC060288_A) is shown in Table 6A. An open reading 
begins with an ATG initiation codon at nucleotides 3 1-33 and ends with a TAA codon at 
nucleotides 574-576. A putative untranslated region upstream from the initiation codon and 
downstream from the termination codon are underlined in Table 6A, and the start and stop 
codons are in bold letters. 



Table 6A. MOL6 Nucleotide Sequence (SEQ ID NO:19) 

TITTTTTTAAATTTATCTTTAGGT^ 
CCTTTTTTGCTAGTGGA^ 

AAAAC GTTCACAT ATG TC C CAATGTATTATGTG CAAAATAGCTAT CTTT ATTATGGAC C CAATTTGTACAAACGT 
AGACCAG CTATAGCATTAAATAAT CAATATGGG CTTCG CACATATTATG CAACCCAAGCTGTAGTTAGGG CACAT 
GCCCAAATTCCTCAGCGGCAATACCTGCCAA^ 

TTT AT TGCAAT CC CCC CAAAGAAAAT TCAGGATAAAATAAT CATCCCTACCATCAATAC C!ATTGCT ACTGTTGAA 
CCTACACCAGCTCCTGCCACTGAACCAACGGTGGACAGTGTAATCACTCCAGAAGCT 

ACGAGCACCC C TGAGACAAC CAGAGT TG CAGTT ACTC CAC CTACGGCAT AAAAACACCAAGGAAAT AT CAAAGAA 

cac ; 

The MOL6 protein encoded by SEQ ID NO:20 has 181 amino acid residues, and is 
presented using the one-letter code in Table 6B (SEQ ID NO:20). The Psort profile for MOL6 
predicts that this sequence has a signal peptide and is likely to be localized outside the cell 
with a certainty of 0.8200. The most likely cleavage site for a peptide is between amino acids 
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24 and 25: VQN-QK based on the SignalP result. The molecular weight of the MOL6 protein 
is 20424.3 Daltons. 



Table 6B. Encoded MOL6 protein sequence (SEQ ID NO:20). 

MKSFLLVVNAIiALTLPFLLVEVQNQKQ 

LRT YYATQ AWRAHAQ I PQRQYLPNSHHTWRRPNLHPSFIAI PPKKIQDKII I PT INT I ATVE P TP AP ATE PTVD 
SVI TPEAFSESI ITSTPETTTVAVTPPTA 



5 The disclosed nucleic acid sequence has 566 of 586 bases (96 %) identical to a Homo 

sapiens kappa casein precursor mRNA (GENBANK-ID: ACC: 129004) (E value = 9.8e- 116 ). 

The full amino acid sequence of MOL6 was found to have 165 of 182 amino acid 
residues (90%) identical to, and 168 of 182 residues (92%) positive with, the 182 amino acid 
residue kappa casein precursor protein from Homo sapiens (ptnr: SWISSPROT-ACC:P07498) 

10 (E value = 3.0e- 83 ), 165 of 182 amino acid residues (90%) identical to, and 168 of 182 residues 
(92%) positive with patp:AAR39351 Recombinant human kappa casein - Homo sapiens 
having 182 aa (E value = 3.0e- 83 ), and 165 of 182 amino acid residues (90%) identical to, and 
168 of 1 82 residues (92%) positive with patp:AAR92150 Human milk kappa-casein having 
1 82 amino acids (E value = 3 .0e- 83 ). 

1 5 The global sequence homology (as defined by FASTA alignment with the full length 

sequence of this protein) is 92.265 % amino acid homology and 91.160% amino acid identity. 
In addition, this protein contains the following protein domains (as defined by Interpro) at the 
indicated nucleotide positions: caseinjcappa (IPR0001 17) at amino acid positions 1 to 181. 
The full amino acid sequence of MOL6 was found to have homology with several 

20 proteins, including those disclosed in the BLASTP data in Table 6C. 



Table 6C BLAST results for MOL6 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


identity 
(%) 


Positives 

(%) . 


Expect 


gi|l705606|sp|P0749 
8 | CASK_HUMAN 


KAPPA CASEIN 
PRECURSOR 


182 


154/171 
(90%) 


157/171 
(91%) 


3e-59 


gi|488516l|ref |NP_0 
05203 . lj 


casein, kappa 
[Homo sapiens] 


182 


153/171 
(89%) 


156/171 
(90%) 


9e-59 


gi| 186655 |gb|AAA594 
56. l| 


kappa- casein 
[Homo sapiens] 


182 


153/171 
(89%) 


156/171 
(90%) 


6e-55 


gi|l3633560|ref |XP 
003538.3| 


casein, kappa 
[Homo sapiens] 


182 


144/171 
(84%) 


147/171 
(85%) 


3e-54 


gi| 2493502 | sp | P7913 
9 | CASK CAMDR 


KAPPA CASEIN 
PRECURSOR 


182 


102/178 
(57%) 


118/178 
(65%) 


2e-31 
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This information is presented graphically in the multiple sequence alignment given in 
Table 6D (with MOL6 being shown on line 1) as a ClustalW analysis comparing MOL6 with 
related protein sequences. 

Table 6D Information for the ClustalW proteins: 



10 



1) MOL6 (SEQ IP NO: 20) 



2) gi 

3) gi 

4) gi 

5) gi 

6) gi 



1705606|sp|P07498|CASK_HUMAN KAPPA CASEIN PRECURSOR {SEQ ID NO:50) 
4885161 jref |NP_005203 .1 | casein, kappa [Homo sapiens] (SEQ ID NO: 51) 
186655 ]gb|AAA59456.l| kappa-casein [Eomo sapiens) (SEQ ID NO: 52) 
13633560|ref |XP_003538 . 3 | casein, kappa [Homo sapiens] (SEQ ID NO: 53) 
2493502|sp|P79139|CASK_CAMDR KAPPA CASEIN PRECURSOR {SEQ ID NO:54) 



KOL6 


gi 


1705606 | 


gi 


4e85l6l| 


gi 


186655| 


gi 


13633560 | 


gi 


2493502] 



MOL6 

gi 
gi 
gi 
gi 
gi 



1705606) 
4885161) 
186655] 
13633560) 
2493502) 



KOL6 


gi 


1705606) 


gi 


4885161) 


gi 


186655) 


Si 


13633560 


Si 


2493502) 



MOL6 



gi 
gi 
gi 
gi 



1705606) 

4885161) 

186655| 

13633560| 

24935021 




Table 6E lists the domain description from DOMAIN analysis results against MOL6. 
1 5 The region from amino acid residue 1 through 116 (SEQ ID NO:20) most probably (E = 2e" 36 ) 
contains a casein kappa domain found in Kappa casein, aligned here in Table 6E. This 
indicates that the MOL6 sequence has properties similar to those of other proteins known to . 
contain this domain. 



Table 6E. Domain Analysis of MOL6 

gnl I Pf amlpf am00997 , caseinjtappa. Kappa casein 
CD-Length = 181 residues, only 64.6% aligned 
Score = 145 bits (366), Expect «= 2e-36 
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20 The above defined information for MOL6 suggests that this kappa casein precursor- 

like protein may function as a member of a "Kappa Casein Precursor family". Members of this 
family is found as a nutritional component of human milk. Therefore, the novel nucleic acids 
and proteins identified here may be useful in potential therapeutic applications implicated in 
(but not limited to) various pathologies and disorders as indicated below. The potential 

25 therapeutic applications for MOL6 include, but are not limited to: protein therapeutic, small 
molecule drug target, antibody target (therapeutic, diagnostic, drug targetmg/cytotoxic 
antibody), diagnostic and/or prognostic marker, kappa casein precursor therapy (kappa casein 
precursor delivery/kappa casein precursor ablation), research tools, tissue reKappa Casein 
Precursor ration in vivo and in vitro of all tissues and cell types composing (but not limited to) 

30 those defined here. 

The MOL6 nucleic acids and proteins are useful in potential therapeutic applications 
implicated in nutritional deficiencies. It is used as a nutrient supplement in milk based 
products to provide a substantial improvement of the nutritional and biological value of the 
formulae, making it closer in similarity to human milk. Kappa casein can also be used as a 

35 pharmaceutical and/or other pathologies and disorders. For example, a cDNA encoding the 
kappa casein precursor-like protein may be useful in kappa casein precursor therapy, and the 
kappa casein precursor-like protein may be useful when administered to a subject in need 
thereof. By way of nonlimiting example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from nutritional deficiencies. MOL6, or fragments 

40 thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind immuno- 
specifically to the novel MOL6 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
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hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL6 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL6 epitope is from about amino acids 30 
to 125. In another embodiment, a MOL6 epitope is from about amino acids 140 to 160. These 
novel proteins can also be used to develop assay systems for functional analysis. 



MOL7 

A novel nucleic acid encoding a human Rh type B glycoprotein -like-protein MOL7 
was identified by TblastN using CuraGen Corporation's sequence file for MOL7 probes or 
homologs, and run against the Genomic Daily Files made available by GenBank. The 
disclosed novel MOL7 nucleic acid of 1765 nucleotides (also referred to as API 93 808 A) is 
shown in Table 7A. An open reading frame begins with an ATG initiation codon at 
nucleotides 39-41 and ends with a TAA codon at nucleotides 1383-1385. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 7 A, and the start and stop codons are in bold letters. 



Table 7A- MOL7 Nucleotide Sequence (SEQ ID NO:21) 

AAAGCCTGCGAGCXSCCAGCCXjAGATCGCATCCCAACC 



CCGACGCTGCCCTCTGGCACCCK3AGCAACCAC 

ACGTGCATGCCATGGTCTTCGTGGGCTTTG^ 

TCACCTTCCTCCTGGCCGCCTTTGCCCTGC^^ 

ACATCXZATGTTGGCGTGGAGAGGkTG^ 

TGGGGAAGACCGGGCCTACCCAGCTGCTGCTCATC^ 

TCCTTCMCTCCTGGGGGTGAGAGTCTGGGGAGGGATTT 

ACCGCCAGGGCTCCGTCTACCATTCAGACCTCTTCGCCATGArTGGTGGGA 

GCTTCMTGCTGCACTGACAGCGCTGGGGGCTGG 

GCACCCTTGGCACCTTTGCCTITGTCAGCCCT^ 

<^G03CTGGCTGGAGGGGTTGTGGTGGGGACCT 

TCTTGGCTGGGACTGTCTCCACGCTGGGGTACA^ 

CATGTGGAGTCCACAACCTCX^TGGGATGCCGGGGGTC^^ 

CCCATGAAGCTTACGGAGATGGGCTGGAGAGTGTGTTTC CACTCATAGC CGAGGGC CAGCG CAGTGCCACGT CACAGG 

CCATGCACCAGCTCTTCGGGCTGTTTGTCAC^ 

TGAAGCTACCCTTTCTGGACTCCCCCCCCG^^ 

AGCATGAGGATAAAGCCOVGAGACCTCTGAGGGTGG^ 

AGGACACGCTCCTTTTCGAAGATGCTGACTGGCTGCTACTAGGAAGTTC^ 

GAAGGGAGC CATGAG CCAGAAGGAGG CC C CTTTCCACAGGCAGCX5T CTC CACAG GGAGAGGGGCAACAGGAGGCTGGG 
AAATGGTGQQGAGTQGGGCCQTAACTGQGTACAATAQGGQGAAC^^ 
CTGCACATGGGTAGAAGAGGCCAAATTGAGGCACCCAAGTGATCCACTGGCCCCACG 
CAAGCCAGGCCTGGTTGAGGGTGATAAACGCCACTGTCTTTAAGGAAAA 



The MOL7 protein encoded by SEQ ID NO:21 has 448 amino acid residues, and is 
presented using the one-letter code in Table 7B (SEQ ID NO:22). The SignalP, Psort and/or 
Hydropathy profile for MOL7 predict that MOL7 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0. 6400. The SignalP shows a signal 
sequence is coded for with the most likely cleavage site being between amino acids 27 .and 28: 
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ATA-VL. This is typical of this type of membrane protein. The molecular weight of the 
MOL7 protein is 48304.3 Daltons. 



Table 7B. Encoded MOL7 protein sequence (SEQ ID NO:22). 

MAGSPSRAA^ 

HAMVFVGFDFLMVFLQRYGFSSVGFTFLIJ^ 

AVLISFGAVLGKTGPTQLLLMALLEVVLFGINEFVLLHLLGVRVWGGI SRVMS STMLEKSKHRQGSV 
YHSDLFAMIGGTIFLWIFWPSFNAALTALGAGQHRTAI^ 

VHI QNAALAGGVWGTSSEMMLTPFGALAAGFIjAGTVSTLGYKFFTP I LES KFKVQDTCGVHNLHGM 
PGVLGALLGVLVAGLATHEAYGDGLESWPLIA^ 

LLKLPFLDS PPDS QHYEDQVHWQWPGEHEDKAQRPLRVEEADTQA ' 



The nucleic acid sequence of MOL7 was found to have 680 of 815 bases (83 ) identical 
to a mouse Rh type b glycoprotein mRNA (GENBANK-ID:AF1938081acc:AF193808). 

The full amino acid sequence of MOL7 was found to have 363 of 448 amino acid 
residues (81%) identical to, and 399 of 448 residues (89%) positive with, the 455 amino acid 
residue mouse RH TYPE B GLYCOPROTEIN (ptnr: SPTREMBL-ACC:Q9QXP1) 

The full amino acid sequence of MOL7 was found to have homology with several 



proteins, including those disclosed in the BLASTP data in Table 7C. 



Table 7C. BLAST results for MOL7 


Gene Index/ 
identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi | 9966891 | ref. | NP_0 
65140. l| 


Rh type B 
glycoprotein 
[Homo sapienB] 


458 


433/462 
(93%) 


435/462 
(93%) 


0.0 


gi 1 14346006 |gb|AAKl 
5395.1 | (AY013268) 


Rh type B 
glycoprotein [Pan 
troglodytes] 


458 


429/462 
(92%) 


431/462 
(92%) 


0.0 


gi] 14486159 |gb| AAK1 
4651.1 | (AY013261) 


Rh type B 
glycoprotein [Sus 
scrof a] 


458 


384/462 
(83%) 


409/462 
(88%). 


0.0 


gi | 10946710) ref |NP_ 
067350.1] 


Rhesus blood 
group- associated 
B glycoprotein; 
Rh type B 
glycoprotein [Mus 
mus cuius] 


455 


362/452 
(80%) 


398/452 
(87%) 


e-177 


gi 1 14486161 |gb | AAK1 
4652. l| (AY013262) 


Rh type B 
glycoprotein 
[Oryctolagus 
cuniculus] 


458 


373/462 
(80%) 


404/462 
(86%) 


e-176 



This information is presented graphically in the multiple sequence alignment given in 
Table 7D (with MOL7 being shown on line 1) as a ClustalW analysis comparing MOL7 with 
related protein sequences. 

Table 7D Information for the ClustalW proteins: 
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1) MOL7 (SEQ ID NO:22) 

2) gi| 996 G89l|ref|NP_06 5140.1 | h type B glycoprotein (Homo sapiens] (SEQ ID 
NO:55) 

3) gi|l4346006|gb|AAK15395.l| (AY013268) Rh type B glycoprotein [Pan 
troglodytes] (SEQ ID NO:56) 

4) gi|l4486l59|gb|AAK14651.l| (AY013261) Rh type B glycoprotein [Sus scrofa] 
(SEQ ID NO: 57) 

5) gi| 10946710 | ref|NP_067350.l| Rhesus blood group- associated B glycoprotein; 
Rh type B glycoprotein [Mus musculus] (SEQ ID NO: 58) 

6) gi|l448616l[gb|AAK14652.l| (AY013262) Rh type B glycoprotein [Oryctolagus 
cuniculus] (SEQ ID NO: 59) 



MOL7 



9i 

gi 

9i 

gi 

9i 



99666911 
14346006 
14486159 
10946710 
14486161 




M0L7 



gi 
gi 
gi 
gi 
gi 



99668911 
14346006 
14486159 
10946710 
14486161 



60 
»|....|. 



70 



60 

iL 



90 



100 



S N ADN E FY FRY P S FQD VHAMVF VG FjiJFLMVF I iQRYG F S S VGF T FLL AA F£ 
SNADNEFYFR YF S FQD VHAMVF VG FGFLMVFLQRYG F S S VGFTFLLAAFA 
SM ADM BFY FRY PSFQDVHAMV FYGFGFLMYFLQHYGF S SVGFTFLL«AA?£ 
snHdnefyfryps fqdvhBmSfvgfg FLK^FLQRYGFS S VGFTFLLAAFA 
SISQDNBF YFRY P SFQDVHflMVFVG FGFLKVF LQRYG F S SVGFTFL^JaT 
SNADNEFYFRYPSFQDVHAM\ f FVGFGFLM\ 7 FLQRYGBss!?GFTFLLEAF^ 



MOL7 



9i 

gi 
gi 
gi 
gi 



9966891 | 
14346006) 
14486159 I 
10946710 
14466161 



110 

.._!.. .J, 



120 



130 



14 0 



I 



150 

I 

r 



lqwstlvqgflhsfhgghikvgvesminadfcagavlisfgavlgktg? 
lqwstlvqgflhsfhgghievgvesminad?cagavlis?gavlgktg?J 
lqvistlyqgflhsfhgghikygvesroiadfc ag avli s fg avlgktg pa 
lqwstlyqgflhgfhgghihggyesmijmadfcagavlji s fga0lgktgpa 

LQVJ^TlSQG FLH S t'HGGH IHYGVESjJ -IN ADFCAGAVLI S FGAVLG K'l'G ?A 
LQwHtLVQGFLHS FHGGHIH YGBesSiNADFCAGAVLI S FGAVLGKTG PA 



MOL7 

gi|996689l| 
gi [14346006 
gi | 14486159 
gi j 10946710 
gi I 14486161 



160 170 180 
, 1 I I ... .1 I 1 . . 



190 200 



QLLL>i7iLLEWLFG^rEFYLLgLLGYHQa3C^jjJBBB^Bg»jSRVS 

qlll^OjLEWLFgHnefvllSllg^^ggsmtihtfgayfglylsrvl 
qlllkalle vvlfg yne fvllwllg vrdagg smt i htfgayfglvl s rvl 

QLLLMALLEWLFG^M E F VLL-Bt J G V^DAGGSM? I HTFGA YFGLV7..S RVL 

qlll^lle3yt.,f^l^f0i.iBllgyrdaggsi^tihtfgayfgl3:.srvl 

QLLLMALLEY^L FGffNEF VLlBlLG VRDAGGS MT I HTFGAYFGLVLSRVL 



210 



MOL7 

gi|9966B9l| 
gi j 14346006 
gi]l4486159 
gi j 10946710 
gi|l4486161 



220 



250 



lekskhrggsvyhsdiifahig 
i'rpqleksigirqgsyyhsdlfamig 
x'rpqlekskhrqgsvyhsdlfamig 
vrpqlekskkrqSsvyhsdlfahig 

¥ P^QLE KSft HRQgSVYiJSDL FAI-II G 
rRpjSLEKsSHRQGSVYHSnT .7AMIG 




MOL7 



gi 


996689l| 


gi 


14346006 


gi 


14486159 


gi 


10946710 


gi 


14486161 


MOL7 


gi 


9966891 | 


gi 


14346006 


gi 


14486159 


gi 


10946710 


gi 


14486161 




SMMLTPFGALAAGFLAGTVSTLGYKFr'TPIliESKFKKQDTCGVHWLHGMP 

emmlt pfgalaagflagtvs tlgykfft pi leskfxgqdtcgvhnlhgk? 
emmltpfgalEJagflagtvstlgykffSpil-eskfkbqdtcgvkwlhgk? 

EMMLTPFGALAJiGFLAGTYSTLGjalCFFTPI LE SICFKgQDTCGVKWLHG7i? 

ehmltpfgalaagflagtystlgykfftpilesgfkgqdtcg^/hwlhgmp 
ekmlt?fgalaagSlag^gtlgykfftpilesk2k3qdtcgv"hhlhgk? 
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370 
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390 
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MOL7 

gi 
gi 
gi 

Si 



9966891] 
14346006 | 
14486159 I 
10946710 I 
14486161 | 



M0L7 



gi 


99668911 


gi 


14346006 




gi 


144B6159 




gi 


10946710 




gi 


14486161 




MOL7 


gi 


99668911 


gi 


14346006 




gi 


14486159 




gi 


10946710 




gi 


14486161 






450 



460 




Table 7E lists the domain description from DOMAIN analysis results against MOL7. 
The region from amino acid residue 25 through 336 (SEQ ID NO:22) most probably (E = le" 
33 ) contains an ammonium transporter domain found in Ammonium transporters, aligned here 
in Table 7E. This indicates that the MOL7 sequence has properties similar to those of other 
proteins known to contain this domain. 



10 



15 



20 



25 



30 



35 



Table 7E. Domain Analysis of MOL7 

gnl | Pfamlpf am00909 , Ammonium^transp, Ammonium Transporter Family 
CD-Length = 395 residues, only 78.7% aligned 

Score = 137 bits (345), Expect = le-33 



MOL7 

Pfam|pfam00909 



MOL7 

Pfam|pfam00909 



M0L7 

Pfam|pfaro00909 



MOti7 

Pf am|pfam00909 



MOL7 

Pf am|pfam00909 



MOL7 

Pf am|pfam00909 




310 



320 



330 



340 



350 
-I 
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Pfam|pfam00909 gj-fofcGfo&ffig^I iBijBSviJSv tBBBS LKE BlG^BpL 

360 370 380 390 400 

M0L7 GgHNliffijpi^ 

Pf am| pf am00909 DSFPgS5GSs^|AVG^FSaBYV TSGgSGG^LVgtfS K 

■410 420 430 440 450 

10 |....| | |...^ | |....| 

M0L7 ^HQLPGLFVl^feA|EvBGGlJGGwMKfflp FLDS P PD^HySdQVHWQW 



Pfam|pfam00909 Q^GVOLIGIAV^Yfc}F|^ 

MOL7 pSmED 
Pfam|pfam00909 H^rAY (SEQ ID NO: 100) 



20 TaqManData 

Example 2 shows a TaqMan expression profile in 41 normal human tissues and 55 
human cancer cell lines. The MOL7 gene is expressed in normal tissues, specifically lung, 
colon, small intestine, and prostate, and is lost in cancer cell lines. 

Example 2 also shows replicate TaqMan expression results in tumor tissues that are 
25 often matched with normal adjacent tissue (NAT), as defined by the operating surgeon. The 
results reveal that the MOL7 human Rh type B glycoprotein is overexpressed in kidney 
tumors compared with their NAT and normal tissues. 

Chromosomal localization: 

This gene belongs to genomic DNA GenBank AL139130 which maps to chromosome 

30 1. 

Tissue expression: 

MOL7 has been found to be expressed in Renal clear cell carcinoma by EST analysis. 
Genbank EST AI310325 has 100% identity with novel Rh type B glycoprotein and was 
obtained from 2 pooled tumors (clear cell type). Kidney, AI925934 has 100% identity with 
35 novel Rh type B glycoprotein and was obtained from Kidney. Fetal spleen R83833 and 
AI022447 have 96% identity to novel Rh type B glycoprotein and were obtained from Fetal 
spleen. The tissue expression profile of was also determined by TaqMan- 

Uses of the Compositions of the Invention 

40 The expression pattern, map location and protein similarity information for the MOL7 

suggest that this gene may function as "an Rh family" member. Therefore, the MOL7 nucleic 
acids and proteins are useful in potential therapeutic applications implicated in various 
pathologies /disorders described and/or other pathologies/disorders 
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Potential therapeutic uses for MOL7 include: Protein therapeutic, Small molecule drug 
target, Antibody target (Therapeutic, Diagnostic, Drug targeting/Cytotoxic antibody), 
Diagnostic and/or prognostic marker, Gene therapy (gene delivery/gene ablation), Research 
tools, Tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell types 
5 composing these tissues and cell types derived from these tissues) 

The MOL7 nucleic acids and proteins are useful in potential therapeutic applications 
implicated in various names of pathologies/disorders described below, and/or other pathologies 
disorders. For example, a cDNA encoding the RH TYPE B GLYCOPROTEIN -like protein 
may be useful in gene therapy, and the RH TYPE B GLYCOPROTEDsf-like protein may be 

1 0 useful when administered to a subject in need thereof. By way of nonlimiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering 
from the pathologies described above. The novel nucleic acid encoding MOL7, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

1 5 These materials are further useful in the generation of antibodies that bind immuno- 

specifically to the novel MOL7 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL7 protein has multiple hydrophilic regions, each of which can be used as an 

20 immunogen. In one embodiment, a contemplated MOL7 epitope is from about amino acids 40 
to 80. In another embodiment, a MOL7 epitope is from about amino acids 160 to 190. In 
additional embodiments, MOL7 epitopes are from about amino acids 175 to 225, 235 to 250, 
325 to 345, 360 to 380, and from about amino acids 400 to 450. These novel proteins can also 
be used to develop assay systems for functional analysis. 

25 

MOL8 

A novel human Noelin-2-like nucleic acid was identified by TblastN using CuraGen 
Corporation's sequence file. The disclosed novel MOL8 nucleic acid of 1399 nucleotides (also 
referred to as SC84366578_A) is shown in Table 8A. An open reading frame begins with an 
30 ATG initiation codon at nucleotides 14-16 and ends with a TAG codon at nucleotides 1391- 
1393. A putative untranslated region downstream from the termination codon are underlined 
in Table 8 A, and the start and stop codons are in bold letters. 
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Table 8A. MOL8 Nucleotide Sequence (SEQ ID NO:23) 

TGTTTTACTTGAAA TQCTACAAACCAACACTCTTTTT^ 
TTTCCTCAGACTCAGATTAGTCCTAAAGAAGGGTGG^ 
TTTGCACAGTTGTTGCTCCAGAACAAAACXTTGTGTTCCC^^ 
AAAGGTACAGAACATGTCCCAGTCTATTGAAGTCTTAAA 

ATGGAAAC C CAAATGAAAGGGCTGAAGGCAAAATTTCGGCAGATT C 
ATTTT CAGCAGGAGTTGAAAGAGAAAATGGACGAGCTCCTGC CTTTGATC CC CGTGCTGGAACAGTG CAAAACAGA 
TGCTAAGTTCATCACCCAGTTCAAGGAGGAAATAAGGAATCTGTC 
GGTGCCTATGACTACGAGGAACTACACCAAAGAGTGCTGAGCT^ 

T ATG T^SGCAAACTGATGAAAATCACAGGCCCAGT TACAGTCAAGACATCTGGAAC C CGATTTGGTGCTTGGATGAC 

AGACCCTTTAGCATCTGAGAAAAACAA(^GAGTATGGTACATGGACAGTT 

TACAAATCAATTGCAGACTTTGTCAGTGGGGCTGAATC^ 

ACCAT GT TGTCT ACAATGGCTCACT CTATTTTAACAAGTATCAGAGTAATATC ATCAT CAAATACAG CT TTGATAT 
GGGGAGAGTGCTTGC C CAAC GAAG C CTGGAGTATG CTGGTTT T CATAATGTTTAC C CCTACACATGGGGTGGATT C 
TCTGACATCGACCTAATGGCTGATGAAATCGGGCTGTG 

T CAT CAG C CAACTTAACCAAGATAC CTTGGAGGTGATGAAGAGCTGGAGCACTGG CTACCC CAAGAGAAGTGCAGG 

GGAATC7TTTCATGATCTGTGGX3ACACTGTATGTCACCAACT^ 

TCCACCAAAACCTCCACATATGAGTACACAGACATTCCCTTC 

ACAATGCAAGAGATCGAGCTCTCTATGCCTGGAACAATGG 

CATCAAGACAGAGGATGACACATAGGCAAAT 



The MOL8 protein encoded by SEQ ID NO:23 has 459 amino acid residues, and is 
presented using the one-letter code in Table 8B (SEQ ID NO:24). Hie SignalP, Psort and/or 
Hydropathy profile for MOL8 predict that MOL8 has no signal peptide and is likely to be 
5 localized at the microbody (peroxisome) with a certainty of 0.5616. The molecular weight of 
the MOL8 protein is 53275 .2 Daltons. 



Table 8B. Encoded MOL8 protein sequence (SEQ ID NO:24). 

httjQTNTLFILKQESVFWSLWFPQTQISPKEGWQW 

MSQS IEVLNLRTQRDFQYVLKMSTQMKGLKAKFRQI EDDRKTLMTKHFQQELKEKMDELLPLI PVLEQCKTDAKFI 
TQFKEEIRNLSAVLTGIQEEIGAVTJYEEIiHQRVLSLETRLRDCM 

SEKNNRWYMDS YTNNKIVREYKSIADFVSGAESRTY^ 1 1 KYS FDMGRVL 

AQRSLEYAGFHNVYP YTWGGFSDI DLMADE I GLWAVYATNQNAGNI VI SQLNQDTLEVMKS WSTGYPKRSAGES FM 
I CGTLYVTNSHLTGAKVYYS YSTKTSTYEYTDIPFHNQYPHI SMLDYNA I KTE 

DDT 



The nucleotide sequence of MOL8 has 889 of 1286 bases (69%) identical to a Gallus 
10 gallus NOELIN-2 mRNA (GENBANK-ID: AF239804). The full amino acid sequence of the 
protein of the invention was found to have 288 of 448 amino acid residues (64%) identical to, 
and 367 of 448 residues (80%) positive with, the 457 amino acid residue NOELIN-2 protein 
from Gallus gallus (Chicken) (ptnr:SPTREMBL-ACC: AAF43715), and 439 of 459 amine 
acid residues (95%) identical to, and 442 of 459 residues (96%) positive with, the 458 amino 
15 acid residue patp:AAB74696 Human membrane associated protein MEMAP-2. 

The global sequence homology (as defined by FASTA alignment with the full length 
sequence of this protein) is 74% amino acid homology and 65% amino acid identity. In 
addition, this protein contains the following protein domain (as defined by Pfaro) at the 
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indicated nucleotide positions: Olfactomedin-like domain (PF02191)at amino acid positions 
201 to 451. 

The full amino acid sequence of MOL8 was found to have homology with several 
proteins including those disclosed in the BLASTP data in Table 8C. 



Table 8C BLAST results for MOL8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


9|NOEl_RAT 


NORT.TW PRPrTrRQnP 
« ,T ^ 111 " rrui^uxvouiv 

(NEURONAL 
OLFACTOMED IN - 
RELATED ER 
LOCALIZED 
PROTEIN) 

(PANCORTIN) 

(1B426B) 


485 


ODE 

(66%) 


(82%) 




gi|l3124385|sp|Q9IA 
K4|NOEl_CHICK 


NOELIN PRECURSOR 

(NEURONAL 
OLFACTOMED I N- 
RELATED ER 
LOCALIZED 
PROTEIN) 

(PANCORTIN) 


485 


284/431 . 
(65%) 


357/431 
(81%) 


e-171 


gi | 9506929 |ref|NP_0 
62371. l| 


olfactomedin 
related ER 
localized protein 
[Mus mus cuius] 


485 


284/431 
(65%) 


354/431 
(81%) 


e-171 


gi | 7248902 |gb [ AAF43 
715.1 |AF239804_1 
(AF239804) 


NOELIN-2 [Callus 
gallus] 


457 


284/431 
(65%) , 


357/431 
(81%) 


e-171 


gi |2143875 |pir| | 173 
636 


neuronal 
olfactomedin- 
related ER 
localized protein 
- rat 


457 


285/431 
(66%) 


355/431 
(82%) 


e-171 



Homology between MOL8 and other proteins are presented graphically in the multiple 
sequence alignment given in Table 8D (with MOL8 being shown on line 1) as a ClustalW 
analysis comparing MOL8 with related protein sequences. 

10 



Table 8D. Information for the ClustalW proteins: 

1) MOL8 (SEQ ID NO: 24) 

2) gi|3024210|sp|Q62609|NOEl_RAT NOELIN PRECURSOR (NEURONAL OLFACTOMEDIN - 
RELATED ER LOCALIZED PROTEIN) (PANCORTIN) (1B426B) (SEQ ID NO: 60) 

15 3) gi 1 13124385 | sp|Q9IAK4|NOEl_CHICK NOELIN PRECURSOR (NEURONAL OLFACTOMED IN - 

RELATED ER LOCALIZED PROTEIN) (PANCORTIN) (SEQ ID NO: 61) 

4) gi|9506929|ref |NPj)6237l.l| olfactomedin related ER localized protein [Mus 
musculus] (SEQ ID NO: 62) 

5) gi|7248902|gb|AAF43715.l|AF239804_l (AF239804) NOELIN-2 [Gallus gallus] 
20 (SEQ ID NO: 63) 

6) gi|2143875 |pir| | 173636 neuronal olfactomedin- re la ted ER localized protein 
- rat (SEQ ID NO:64) 



10 20 30 40 50 

I — — | — .| — i — | — | — | — | 
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MOL8 



9i 

gi 
gi 
gi 
gi 



3024210| 
13124385 | 
9506929] 
7248902) 
214387S| 




-LWFP 



IQTLPSLVGIiNTTRLSAASGGTLDR 
ISQTLPS LVGLNTTKLTAASGGTLD R 
'MSQTLPSLVGLNTTRLSAASGGTLDR 



MOL8 



gi 
gi 
gi 
gi 
gi 



3024210) 
13124385 | 
9506529 
7248902 
2143875 



60 



.1 . 



70 



.1. 



80 



■I- 



90 



100 



PgEgWQVYSSAQDagGRCICTVVAPiKQggCSRD/i^gQLRQLLEK 
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Table 8E lists the domain description from DOMAIN analysis results against MOL8. 
The region from amino acid residue 201 through 457 (SEQ ID NO:24) most probably (E = 4e" 
85 ) contains a Olfactomedin-like domain, aligned in Table 8E. This indicates that the MOL8 
sequence has properties similar to those of other proteins known to contain this domain. 
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Table 8E. Domain Analysis of MOL8 

gnl I Smart I smart00284 / OLF, Olfactomedin-like domains 

CD- Length =» 257 residues, 100.0% aligned 

Score = 308 bits (7B9) , Expect = 4e-85 ■ 
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Smart j smart 002 84 IEBBpNB? yWjBM (SEQ ID NO: 101) 

Uses of the Compositions of the Invention 

The above defined information for MOL8 suggests that this Noelin-2-like protein may 
function as a member of a 6C Noelin-2 family". This family is involved in neural crest 
development, and other developmental processes. Therefore, the novel nucleic acids and 
proteins identified here may be useful in potential therapeutic applications implicated in (but 
not limited to) various pathologies and disorders as indicated below. The potential therapeutic 
applications for MOL8 include, but are not limited to: protein therapeutic, small molecule drug 
target, antibody target (therapeutic, diagnostic, drag targeting/cytotoxic antibody), diagnostic 
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and/or prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 
regeneration in vivo and in vitro of all tissues and cell types composing (but not limited to) 
those defined here. 

The MOL8 nucleic acids and proteins are useful in potential therapeutic applications 
5 implicated in neural crest development in early embryonic stage. For example, a cDNA 
encoding the Noelin-2-like protein may be useful in gene therapy, and the Noelin-2-like 
protein may be useful when administered to a subject in need thereof. By way of non limiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from primary open-angle glaucoma (POAG), and bone disorders, hematopoietic 

10 disorders, neuro-developmental disorders, cancer, autoimmune disorders, psychiatric 

disorders. The novel nucleic acid encoding MOL8, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed 

These materials are further useful in the generation of antibodies that bind immuno- 

1 5 specifically to the novel MOL8 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-MOLX Antibodies" section below. The 
disclosed MOL8 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated MOL8 epitope is from about amino acids 20 

20 to 50. In another embodiment, a MOL8 epitope is from about amino acids 50 to 125. In 

additional embodiments, MOL8 epitopes are from about amino acids 140 to 210, 225 to 320, 
350 to 375, and from about amino acids 380 to 440. These novel proteins can also be used to 
develop assay systems for functional analysis. 
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TABLE 9: Summary Of Nucleic Acids And Proteins Of The Invention 
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MOLX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
MOLX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic aicid fragments sufficient for use as hybridization probes to identify MOLX-encoding 
nucleic acids {e.g., MOLX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of MOLX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An MOLX nucleic acid can encode a mature MOLX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a ''mature 5 ' form 
of a polypeptide or protein include the cleavage of the N-teiminal methionine residue encoded 
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by the initiation codon of an ORF, or Hie proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
5 from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
10 myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, eg., 6,000 nt, depending upon the specific use. Probes are used in the 
1 5 detection of identical, similar, or complementary nucleic acid sequences. Longer length 

probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 
20 The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 

from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (JLa, sequences located at the 5'- and S'-termini of the nucleic acid) in Ihe genomic DNA 
of the organism from which the nucleic acid is derived For example, in various embodiments, 
25 the isolated MOLX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0. 1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
30 recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, or a 
complement of mis aforementioned nucleotide sequence, can be isolated using standard 
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molecular biology techniques and the sequence information provided herein. Using all or a 
portion of the nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, and 
23 as a hybridization probe, MOLX molecules can be isolated using standard hybridization 
and cloning techniques (e.g., as described in Sambrook, et al., (eds.), MOLECULAR CLONING: 
5 A Laboratory Manual 2 nd Ed, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, 1989; and Ausubel, et al 9 (eds.). Current Protocols in Molecular Biology, John 
Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 

10 PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to MOLX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 

1 5 residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 

20 100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 

invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, and 23, or a complement thereof Oligonucleotides maybe chemically 
synthesized and may also be used as probes. 

25 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, and 23, or a portion of this nucleotide sequence (e.g., 
a fragment that can be used as a probe or primer or a fragment encoding a biologically-active 
portion of an MOLX polypeptide). A nucleic acid molecule that is complementary to the 

30 nucleotide sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 is one 
that is sufficiently complementary to the nucleotide sequence shown in SEQ ID NOS: 1, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, and 23 that it can hydrogen bond with little or no mismatches to 
the nucleotide sequence shown SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, 
thereby forming a stable duplex. 
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As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
5 der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

1 0 Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 

acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

15 sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 

20 similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 

sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

25 molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 

30 hybridizing to the complement of a sequence encoding the aforementioned proteins under 

stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al. 9 CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or 'homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
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amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of MOLX polypeptides. Iso forms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
5 nucleotide sequences include nucleotide sequences encoding for an MOLX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 

10 does not, however, include the exact nucleotide sequence encoding human MOLX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, and 23, as well as a polypeptide possessing MOLX biological activity. Various 
biological activities of the MOLX proteins are described below. 

1 5 An MOLX polypeptide is encoded by the open reading frame ("ORF") of an MOLX 

nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 

20 TGA For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human MOLX genes 

25 allows for the generation of probes and primers designed for use in identifying and/or cloning 
MOLX homologues in other cell types, e.g. from other tissues, as well as MOLX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 

30 or 400 consecutive sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, and 23; or an anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, and 23; or of a naturally occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13,15, 17, 19,21, and 23. 
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Probes based on the human MOLX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
5 probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an MOLX protein, such as by measuring a level of an MOLX-encoding nucleic acid in 
a sample of cells from a subject e.g., detecting MOLX mRNA levels or detennining whether a 
genomic MOLX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an MOLX polypeptide" refers 

10 to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of MOLX" can be prepared by isolating a portion SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21 , and 23 that encodes a polypeptide having an MOLX biological activity (the 

1 5 biological activities of the MOLX proteins are described below), expressing the encoded 

portion of MOLX protein (e.g., by recombinant expression in vitro) and assessing the activity 
of the encoded portion of MOLX. 

MOLX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
20 nucleotide sequences shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 due to 
degeneracy of the genetic code and thus encode the same MOLX proteins as that encoded by 
the nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, and 23. 
In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
sequence encoding a protein having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 
25 10, 12, 14, 16, 18, 20, 22, and 24. 

In addition to the human MOLX nucleotide sequences shown in SEQ ID NOS : 1 , 3, 5, 
7, 9, 11,13, 15, 17, 19, 21, and 23 it will be appreciated by those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino acid sequences of the MOLX 
polypeptides may exist within a population (e.g., the human population). Such genetic 
30 polymorphism in the MOLX genes may exist among individuals within a population due to 
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORF) encoding an MOLX protein, 
preferably a vertebrate MOLX protein. Such natural allelic variations can typically result in 
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1-5% variance in the nucleotide sequence of the MOLX genes. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in the MOLX polypeptides, which are the 
result of natural allelic variation and that do not alter the functional activity of the MOLX 
polypeptides, are intended to be within the scope of the invention. 
5 Moreover, nucleic acid molecules encoding MOLX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human sequence SEQ ID NOS:l, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the 
MOLX cDNAs of the invention can be isolated based on their homology to the human MOLX 

10 nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization 
probe according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1 , 3, 5, 7, 9, 1 1 , 

15 13, 15, 17, 19, 21, and 23. In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 
250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another embodiment, 
an isolated nucleic acid molecule of the invention hybridizes to the coding region. As used 
herein, the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to each 

20 other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding MOLX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

25 As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 

30 thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tni is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equihbrium. Typically, stringent conditions will be those in 
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which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g, 10 nt to 50 nt) arid at least about 60°C for longer probes, primers and 
5 . oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as fonnamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al, (eds.)» CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 

1 0 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 

hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 

1 5 nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturaUy-occuiring" nucleic 
acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 
nature (e.g., encodes a natural protein). 

20 In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

acid molecule comprising the nucleotide sequence of SEQ ED NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, and 23 or fragments, analogs or derivatives thereof under conditions of moderate 
stringency is provided. A non-limiting example of moderate stringency hybridization 
conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml 

25 denatured salmon sperm DNA at 55°C, followed by one or more washes in IX SSC, 0.1% 
SDS at 37°C. Other conditions of moderate stringency that may be used are well-known 
within the art. See, e.g, Ausubel, et al (eds.), 1993, Current Protocols in Molecular 
Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and Expression, A 
Laboratory Manual, Stockton Press, NY. 

30 In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

comprising the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 
23 or fragments, analogs or derivatives thereof, under conditions of low stringency, is 
provided. A non-limiting example of low stringency hybridization conditions are 
hybridization in 35% fonnamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 
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PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 
used are well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., 
5 Ausubel, et al (eds.)> 1 993, Current Protocols in Molecular Biology, John Wiley & 
Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

10 In addition to naturally-occurring allelic variants of MOLX sequences that may exist in 

the population, the skilled artisan will further appreciatethat changes can be introduced by 
mutation into the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
and 23 thereby leading to changes in the amino acid sequences of the encoded MOLX 
proteins, without altering the functional ability of said MOLX proteins. For example, 

1 5 nucleotide substitutions leading to amino acid substitutions at "non-essential" amino acid 

residues can be made in the sequence of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 
24. A "non-essential" amino acid residue is a residue that can be altered from the wild-type 
sequences of the MOLX proteins without altering their biological activity, whereas an 
"essential" amino acid residue is required for such biological activity. For example, amino 

20 acid residues that are conserved among the MOLX proteins of the invention are predicted to 
be particularly non-amenable to alteration. Amino acids for which conservative substitutions 
can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding MOLX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 

25 MOLX proteins differ in amino acid sequence from SEQ ID NOS:2, 4, 6, 8, 1 0, 12, 14, 1 6, 1 8, 
20, 22, and 24 yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 45% homologous to the amino acid sequences of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24. Preferably, the protein encoded by the 

30 nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, and 24; more preferably at least about 70% homologous to SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; still more preferably at least about 80% homologous to 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; even more preferably at least about 
90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; and most 
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preferably at least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, and 24. 

An isolated nucleic acid molecule encoding an MOLX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24 can be created by 
5 introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NOS: l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 such that one or more 
amino acid substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
and 24 by standard techniques, such as site-directed mutagenesis and PCR-mediated 

10 mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 

predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one 
in which the amino acid residue is replaced with an amino acid residue having a similar side 
chain. Families of amino acid residues having similar side chains have been defined within 
the art. These families include amino acids with basic side chains (e.g. , lysine, arginine, 

15 histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g> glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 
chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 
tryptophan), beta-branched side chains (e.g, threonine, valine, isoleucine) and aromatic side 
chains (e.g, tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non-essential 

20 amino acid residue in the MOLX protein is replaced with another amino acid residue from the 
same side chain family. Alternatively, in another embodiment, mutations can be introduced 
randomly along all or part of an MOLX coding sequence, such as by saturation mutagenesis, 
and the resultant mutants can be screened for MOLX biological activity to identify mutants 
that retain activity. Following mutagenesis of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 

25 21, and 23, the encoded protein can be expressed by any recombinant technology known in the 
art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 

30 one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MLLV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 
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In one embodiment, a mutant MOLX protein can be assayed for (i) the ability to form 
proteinrprotein interactions with other MOLX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant MOLX protein 
and an MOLX ligand; or (in) the ability of a mutant MOLX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant MOLX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, or fragments, 
analogs or derivatives thereof An "antisense" nucleic acid comprises a nucleotide sequence 
that is complementary to a "sense" nucleic acid encoding a protein (e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence). In specific aspects, antisense nucleic acid molecules are provided that comprise a 
sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire 
MOLX coding strand, or to only a portion thereof. Nucleic acid molecules encoding 
fragments, homologs, derivatives and analogs of an MOLX protein of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, and 24, or antisense nucleic acids complementary to an MOLX 
nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, are 
additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an MOLX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment^ the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the MOLX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e. , also referred to as 5' and 
y untranslated regions). 

Given the coding strand sequences encoding the MOLX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of MOLX mRNA, but more preferably is an oligonucleotide that is 
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antisense to only a portion of the coding or noncoding region of MOLX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of MOLX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
5 can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g, an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 

10 phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracii, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhy<koxylmethyl) uracil, 5 -carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

15 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thi6iiracil, 
beta-D-mannosylqueosine, 5 -methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
20 queosine, 2~thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (z.e., KNA transcribed from the 

25 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an MOLX protein to thereby inhibit expression of the protein (e.g., 

30 by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct inj ection at a tissue site. Alternatively, 
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antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e-g. , by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
5 surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

10 a-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
strands run parallel to each other. See, e.g., Gaultier, et aL, 1987. Nucl Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2'-o-methylribonucleotide (see, e.g, Inoue, etal \9Zl\Nucl Acids Res. 15: 6131-6148) or a 

15 chimeric RNA-DNA analogue (see, e.g., Inoue, et aL, 1987. FEB S Lett, 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 

20 modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 

25 cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

complementary region. Thus, ribozymes (e.g, hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalyticaUy cleave MOLX 
mRNA transcripts to thereby inhibit translation of MOLX mRNA. A ribozyme having 
specificity for an MOLX-encoding nucleic acid can be designed based upon the nucleotide 

30 sequence of an MOLX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, and 23). For example, a derivative of a Tetrahymena L-19 IVS RNA can be 
constructed in which the nucleotide sequence of the active site is complementary to the 
nucleotide sequence to be cleaved in an MOLX-encoding mRNA. See, e.g., U.S. Patent 
4,987,071 to Cech, et aL and U.S. Patent 5,1 16,742 to Cech, et al. MOLX mRNA can also be 
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used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261:1411-1418. ■ 

Alternatively, MOLX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the MOLX nucleic acid {e.g., the MOLX 
5 promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
MOLX gene in target cells. See, eg., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, 
etal 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the MOLX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 

10 of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics {e.g. , DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only theibur natural nucleobases are retained. The neutral 

1 5 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al., 1996. supra\ 
Perry-O'Keefe, et a!. 9 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of MOLX can be used in therapeutic and diagnostic applications. For example, 

20 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of MOLX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g, PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, eg., Si nucleases (see, Hyrup, et ah, \996supra)\ or as probes orprimers 

25 for DNA sequence and hybridization (see, Hyrup, et al. 9 1996, supra; Perry-O'Keefe, et al, 
1996. supra). 

In another embodiment, PNAs of MOLX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
30 delivery known in the art. For example, PNA-DNA chimeras of MOLX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
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number of bonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et aL, 1996. 
supra and Finn, et aL, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
5 modified nucleoside analogs, e.g., S'-C^methoxytrity^ainino-S'-deoxy-thymidine 

phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et al. 9 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment. See, e.g., 
Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
10 segment and a 3 ? PNA segment. See, e.g., Petersen, et aL, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et aL, 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 

15 6553-6556; Lemaitre, et aL, 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, etaL, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide maybe conjugated to another 

20 molecule, e.g. , a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

MOLX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of MOLX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 

25 8, 10, 12, 14, 16, 18, 20, 22, and 24. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residues shown in SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 1 8, 20, 22, and 24 while still encoding a protein that maintains 
its MOLX activities and physiological functions, or a functional fragment thereof. 

In general, an MOLX variant that preserves MOLX-like function includes any variant 

30 in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
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by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated MOLX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof Also provided 
5 are polypeptide fragments suitable for use as immunogens to raise anti-MOLX antibodies. In 
one embodiment, native MOLX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques, hi another 
embodiment, MOLX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an MOLX protein or polypeptide can be synthesized chemically 

10 using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the MOLX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 

15 of cellular material" includes preparations of MOLX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
MOLX proteins having less than about 30% (by dry weight) of non-MOLX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 

20 non-MOLX proteins, still more preferably less than about 10% of non-MOLX proteins, and 
most preferably less than about 5% of non-MOLX proteins. When the MOLX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e. , culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 

25 the MOLX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of MOLX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 

30 of MOLX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-MOLX chemicals, more preferably less than about 20% chemical precursors or 
non-MOLX chemicals, still more preferably less than about 10% chemical precursors or 
non-MOLX chemicals, and most preferably less than about 5% chemical precursors or 
non-MOLX chemicals. 
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Biologically-active portions of MOLX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
MOLX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, and 24) that include fewer amino acids than the full-length MOLX proteins, 

5 and exhibit at least one activity of an MOLX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the MOLX protein. A biologically- 
active portion of an MOLX protein can be a polypeptide which is, for example, 10, 25, 50, 100 
or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 

1 0 deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native MOLX protein. 

In an embodiment, the MOLX protein has an amino acid sequence shown in SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24. hi other embodiments, the MOLX protein is 
substantially homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, and 

15 retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, and 24, yet differs in amino acid sequence due to natural allelic variation or mutagenesis, 
as described in detail, below. Accordingly, in another embodiment, the MOLX protein is a 
protein that comprises an amino acid sequence at least about 45% homologous to the amino 
acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, and retains the 

20 functional activity of the MOLX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
and 24. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
25 acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
30 corresponding position in the second sequence, then the molecules are homologous at that 
position (le. 9 as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
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in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
5 exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, and 23. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 

10 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, detennining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (ie., 

1 5 the window size), and multiplying the result by 1 00 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

20 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides MOLX chimeric or fusion proteins. As used herein, an 
MOLX "chimeric protein" or "fusion protein" comprises an MOLX polypeptide operatively- 

25 linked to a non-MOLX polypeptide. An "MOLX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an MOLX protein (SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, and 24), whereas a "non-MOLX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to a protein that is not substantially homologous to the 
MOLX protein, e.g. , a protein that is different from the MOLX protein and that is derived 

30 from the same or a different organism. Within an MOLX fusion protein the MOLX 

polypeptide can correspond to all or a portion of an MOLX protein. In one embodiment, an 
MOLX fusion protein comprises at least one biologically-active portion of an MOLX protein. 
In another embodiment, an MOLX fusion protein comprises at least two biologically-active 
portions of an MOLX protein. In yet another embodiment, an MOLX fusion protein 
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comprises at least three biologically-active portions of an MOLX protein. Within the fusion 
protein, the term "operatively-linked" is intended to indicate that the MOLX polypeptide and 
the non-MOLX polypeptide are fused in-frame with one another. The non-MOLX 
polypeptide can be fused to the N-terminus or C-terminus of the MOLX polypeptide. 
5 In one embodiment, the fusion protein is a GST-MOLX fusion protein in which the 

MOLX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant MOLX 
polypeptides. 

In another embodiment, the fusion protein is an MOLX protein containing a 
10 heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of MOLX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an MOLX-immunoglobulin fusion 
protein in which the MOLX sequences are fused to sequences derived from a member of the 

1 5 immunoglobulin protein family. The MOLX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an MOLX ligand and an MOLX protein on the surface of a cell, to 
thereby suppress MOLX-mediated signal transduction in vivo. The MOLX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an MOLX cognate ligand. 

20 Inhibition of the MOLX iigand/MOLX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the MOLX-immunoglobulin ft&ion proteins of the 
invention can be used as immunogens to produce anti-MOLX antibodies in a subject, to purify 
MOLX ligands, and in screening assays to identify molecules that inhibit the interaction of 

25 MOLX with an MOLX ligand. 

An MOLX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g. y by employing blunt-ended or stagger-ended termini for ligation, restriction 

30 enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PGR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
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consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence {see, e.g., Ausubel, et al (eds.) CURRENT PROTOCOLS in MOLECULAR 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety {e.g., a GST polypeptide). An MOLX-encoding 
5 nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the MOLX protein. 

MOLX Agonists and Antagonists 

The invention also pertains to variants of the MOLX proteins that function as either 

10 MOLX agonists {i.e., mimetics) or as MOLX antagonists. Variants of the MOLX protein can 
be generated by mutagenesis {e.g., discrete point mutation or truncation of the MOLX 
protein). An agonist of the MOLX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the MOLX protein. An antagonist of 
the MOLX protein can inhibit one or more of the activities of the naturally occurring form of 

15 the MOLX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the MOLX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 

20 treatment with the naturally occurring form of the MOLX proteins. 

Variants of the MOLX proteins that function as either MOLX agonists (i\ e. t mimetics) 
or as MOLX antagonists can be identified by screening combinatorial libraries of mutants 
{e.g. , truncation mutants) of the MOLX proteins for MOLX protein agonist or antagonist 
activity. In one embodiment, a variegated library of MOLX variants is generated by 

25 combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of MOLX variants can be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential MOLX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins {e.g., for phage display) containing the set of 

30 MOLX sequences therein. There are a variety of methods which can be used to produce 

libraries of potential MOLX variants,from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
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desired set of potential MOLX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et ai, 1984. Annu. Rev, Biochem. 53: 323; Itakura, et al 9 1984. Science 198: 1056; 
Ike, etal, 19S3. Nucl. Acids Res, 11: 477. 

5 

Polypeptide Libraries 

In addition, libraries of fragments of the MOLX protein coding sequences can be used 
to generate a variegated population of MOLX fragments for screening and subsequent 
selection of variants of an MOLX protein. In one embodiment, a library of coding sequence 

1 0 fragments can be generated by treating a double stranded PCR fragment of an MOLX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 

1 5 resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the MOLX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

10 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of MOLX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

15 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify MOLX variants. 
See, e.g., Aridn and Yourvan, 1992. Proa Natl. Acad ScL USA 89: 7811-7815; Delgrave, et 

SO al. 9 1993. Protein Engineering 6:327-331. 

Antl-MOLX Antibodies 

The invention encompasses antibodies and antibody fragments, such as F ab or (F^ 
that bind immunospecifically to any of the MOLX polypeptides of said invention. 
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An isolated MOLX protein, or a portion or fragment thereof, can be used as an 
immunogen to generate antibodies that bind to MOLX polypeptides using standard techniques 
for polyclonal and monoclonal antibody preparation. The full-length MOLX proteins can be 
used or, alternatively, the invention provides antigenic peptide fragments of MOLX proteins 

5 for use as immunogens. The antigenic MOLX peptides comprises at least 4 amino acid 

residues of the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, and 24 and encompasses an epitope of MOLX such that an antibody raised against the 
peptide forms a specific immune complex with MOLX. Preferably, the antigenic peptide 
comprises at least 6, 8, 10, 15, 20, or 30 amino acid residues. Longer antigenic peptides are 

10 sometimes preferable oyer shorter antigenic peptides, depending on use and according to 
methods well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of MOLX that is located on the surface of die protein (eg., a 
hydrophilic region). As a means for targeting antibody production, hydropathy plots showing 

L 5 regions of hydrophilicity and hydrophobicity may be generated by any method well known in 
the art, including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or 
without Fourier transformation (see, e.g., Hopp and Woods, 1981. Proc. Nat Acad ScL USA 
78: 3824-3828; Kyte and Doolittle, 1982. /. Mol Biol 157: 105-142, each incorporated herein 
by reference in their entirety). 

10 As disclosed herein, MOLX protein sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 

16, 18, 20, 22, and 24, or derivatives, fragments, analogs or homologs thereof, may be utilized 
as immunogens in the generation of antibodies that rmmunospecifically-bind these protein 
components. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically-active portions of immunoglobulin molecules, Le. 9 molecules that contain an 

15 antigen binding site that specifically-binds (immunoreacts with) an antigen, such as MOLX. 
Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, 
Fab and fragments, and an expression library. In a specific embodiment, antibodies to 
human MOLX proteins are disclosed. Various procedures known within the art may be used 
for the production of polyclonal or monoclonal antibodies to an MOLX protein sequence of 

50 SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, or a derivative, fragment, analog or 
homolog thereof. Some of these proteins are discussed below. 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by injection with the native protein, or a 
synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
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preparation can contain, for example, recombinantly-expressed MOLX protein or a 
chemically-synthesized MOLX polypeptide. The preparation can further include an adjuvant 
Various adjuvants used to increase the immunological response include, but are not limited to, 
Freund's (complete and incomplete), mineral gels (e.g, aluminum hydroxide), surface active 

5 substances (e.g., lysolecithin* pluronic polyols, polyanions, peptides, oil emulsions, 

dinitrophenol, etc.), human adjuvants such as Bacille Calmette-Guerin and Corynebacterium 
parvum, or similar immunostimulatory agents. If desired, the antibody molecules directed 
against MOLX can be isolated from the mammal (e.g., from the blood) and further purified by 
well known techniques, such as protein A chromatography to obtain the IgG fraction. 

L0 The term "monoclonal antibody" or "monoclonal antibody composition", as used 

herein, refers to a population of antibody molecules that contain only one species of an antigen 
binding site capable of immunoreacting with a particular epitope of MOLX. A monoclonal 
antibody composition thus typically displays a single binding affinity for a particular MOLX 
protein with which it immunoreacts. For preparation of monoclonal antibodies directed 

15 towards a particular MOLX protein, or derivatives, fragments, analogs or homologs thereof, 
any technique that provides for the production of antibody molecules by continuous cell line 
culture may be utilized. Such techniques include, but are not limited to, the hybridoma 
technique (see, e.g„ Kohler & Milstein, 1975. Nature 256: 495-497); the trioma technique; the 
human B-cell hybridoma technique (see, e.g., Kozbor, et aL, 1983. Immunol Today 4: 72) and 

10 the EBV hybridoma technique to produce human monoclonal antibodies (see, e.g, Cole, et aL, 
1985. In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 
Human monoclonal antibodies may be utilized in the practice of the invention and may be 
produced by using human hybridomas (see, e.g, Cote, et aL, 1983. Proc Natl Acad Sci USA 
80: 2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see, e.g., 

15 Cole, et aL, 1985. In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., 
pp. 77-96). Each of the above citations is incorporated herein by reference in their entirety. 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an MOLX protein (see, e.g., U.S. Patent No. 4,946,778). In 
addition, methods can be adapted for the construction of Fab expression libraries (see, e.g., 

10 Huse, et aL, 1989. Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for an MOLX protein or derivatives, 
fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 
techniques well known in the art. See, e.g, U.S. Patent No. 5,225,539. Antibody fragments 
that contain the idiotypes to an MOLX protein may be produced by techniques known in the 



114 



WO 02/06339 PCT7US01/21249 

art including, but not limited to: (z) an F( ab <)2 fragment produced by pepsin digestion of an 
antibody molecule; (it) an F a b fragment generated by reducing the disulfide bridges of an 
fragment; (iii) an Fab fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent; and (iv) F v fragments. 
5 Additionally, recombinant anti-MOLX antibodies, such as chimeric and humanized 

monoclonal antibodies, comprising both human and non-human portions, which can be made 
using standard recombinant DNA techniques, are within the scope of the invention. Such 
chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 
techniques known in the art, for example using methods described in International Application 

10 No. PCT/US86/02269; European Patent Application No. 184,187; European Patent 

Application No. 171,496; European Patent Application No. 173,494; PCT International 
Publication No. WO 86/01533; U.S. Patent No. 4,816,567; U.S. Pat. No. 5,225,539; European 
Patent Application No. 125,023; Better, et al 9 1988. Science 240: 1041-1043; Liu, etal, 1987. 
Proc. Natl. Acad. Set USA 84: 3439-3443; Liu, et a/., 1987. J. Immunol 139: 3521-3526; Sun, 

15 etal, 19S7. Proc. Natl Acad. Set USA 84: 214-218; Nishimura, etal 9 1987. Cancer Res. 47: 
999-1005; Wood, et al 9 1985. Nature 314 :446-449; Shaw, et al t 1988. /. Natl. Cancer Inst 
80: 1553-1559); Morrison(1985) Science 229:1202-1207; Oi, et ah (1986) BioTechniques 
4:214; Jones, et al 9 1986. Nature 321: 552-525; Verhoeyan, et al, 1988. Science 239: 1534; 
and Beidler, et al, 1988. J. Immunol 141: 4053-4060. Each of the above citations are 

10 incorporated herein by reference in their entirety. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an MOLX protein is 

15 facilitated by generation of hybridomas that bind to the fragment of an MOLX protein 

. possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
MOLX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-MOLX antibodies may be used in methods known within the art relating to the 
*0 localization and/or quantitation of an MOLX protein (e.g., for use in measuring levels of the 
MOLX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for MOLX 
proteins, or derivatives, fragments, analogs or homologs thereof; that contain the antibody 
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derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-MOLX antibody monoclonal antibody) can be used to isolate an MOLX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 

5 An anti-MOLX antibody can facilitate the purification of natural MOLX polypeptide from 
cells and of recombinantly-produced MOLX polypeptide expressed in host cells. Moreover, 
an anti-MOLX antibody can be used to detect MOLX protein (e.g. , in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the MOLX 
protein. Anti-MOLX antibodies can be used diagnostically to monitor protein levels in tissue 

10 as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (ie 9 physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 

15 peroxidase, alkaline phosphatase, P-galactosidase, or acetylcholinesterase; examples of 

suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 

10 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include l25 I, 
m V 5 Sor*R. 

MOLX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
15 containing a nucleic acid encoding an MOLX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
10 segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g. 9 bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g, 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
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Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, ,t plasmid" and "vector" can be used interchangeably as the 

5 plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

10 the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g. 9 in an in 

1 5 vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements {e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 

20 ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g. , 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 

25 transformed, the level of expression of protein desired, etc. The expression vectors of the 

invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., MOLX 
proteins, mutant forms of MOLX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 

30 MOLX proteins in prokaryotic or eukaryotic cells. For example, MOLX proteins can be 

expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
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Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 

5 or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (z) to increase expression of recombinant protein; (it) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 

10 vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
' subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech hie; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 

15 (New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N. J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion R coli expression vectors include pTrc 
(Amrann et al., (1988) Gene 69:301-315) and pET 1 Id (Studier et al, GENE EXPRESSION 

>0 Technology: Methods IN Enzymology 185, Academic Press, San Diego, Calif. (1 990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 

15 1 85, Academic Press, San Diego, Calif. (1990) 1 1 9-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al 9 1992. NucL Acids Res. 20: 21 1 1-21 1 8). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

10 In another embodiment, the MOLX expression vector is a yeast expression vector. 

Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al, 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 
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Alternatively, MOLX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g. 3 
SF9 cells) include the pAc series (Smith, et aL, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al., 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vectors control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g. 9 Chapters 16 and 17 of 
Sambrook, et aL, MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, et aL, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proa Natl Acad. Set USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter, U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Grass, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
MOLX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
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molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 

5 control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et aL, "Antisense KNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 

10 expression vector of the invention has been introduced. The terms "host cell" and 

"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 

15 cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, MOLX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

10 Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 

transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g. , DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 

15 electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et aL (MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 

*0 expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
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selectable marker can be introduced into a host cell on the same vector as that encoding 
MOLX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 
5 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

be used to produce (i.e., express) MOLX protein. Accordingly, the invention further provides 
methods for producing MOLX protein using the host cells of the invention.. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding MOLX protein has been introduced) in a suitable 
10 medium such that MOLX protein is produced. In another embodiment, the method further 
comprises isolating MOLX protein from the medium or the host cell. 

Transgenic MOLX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 

15 an embryonic stem cell into which MOLX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
MOLX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous MOLX sequences have been altered. Such animals are useful 
for studying the function and/or activity of MOLX protein and for identifying and/or 

20 evaluating modulators of MOLX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 

25 from which a transgenic animal develops and that remains in the genome of the mature 

animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
MOLX gene has been altered by homologous recombination between the endogenous gene 

30 and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing MOLX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g. , by microinjection, retroviral 
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infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human MOLX cDNA sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 
can be introduced as a transgene into the genome of a non-human animal. Alternatively, a 
non-human homologue of the human MOLX gene, such as a mouse MOLX gene, can be 
isolated based on hybridization to the human MOLX cDNA (described further supra) and used 
as a transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific 
regulatory sequence(s) can be operably-linked to the MOLX transgene to direct expression of 
MOLX protein to particular cells. Methods for generating transgenic animals via embryo 
manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191 ; and Hogan, 1986. In: Manipulating the Mouse Embryo, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the MOLX transgene in its genome and/or expression of MOLX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals carrying the transgene. Moreover, transgenic animals carrying a transgene- 
encoding MOLX protein can further be bred to other transgenic animals carrying other 
transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an MOLX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g. 9 functionally disrupt, the MOLX gene. The MOLX gene can 
be a human gene (e.g, the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23), 
but more preferably, is a non-human homologue of a human MOLX gene. For example, a 
mouse homologue ofhuman MOLX gene ofSEQ ID NOS:l, 3, 5,7,9, 11, 13, 15, 17, 19,21, 
and 23 can be used to construct a homologous recombination vector suitable for altering an 
endogenous MOLX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous MOLX gene is functionally 
disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock out" 
vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous MOLX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous MOLX protein). In the homologous recombination vector, the altered portion 
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of the MOLX gene is flanked at its 5'- and 3 ! -termini by additional nucleic acid of the MOLX 
gene to allow for homologous recombination to occur between the exogenous MOLX gene 
carried by the vector and an endogenous MOLX gene in an embryonic stem cell. The 
additional flanking MOLX nucleic acid is of sufficient length for successful homologous 
5 recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5 ! - and 3 f -tennini) are included in the vector. See, e.g., Thomas, et al. 9 1987. Cell 51: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (eg, by electroporation) and cells in which the introduced MOLX 
gene has homologously-recombined with the endogenous MOLX gene are selected See, e.g y 

10 Li, et aL, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g. 9 a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: TERATOCARCINOMAS AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 113-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 

L 5 and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by gennline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 

>0 Publication Nos.: WO 90/11354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage P 1 . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad. Sci. USA 89: 

IS 6232-6236. Another example of a recombinase system is the FLP recombinase system of 

Saccharomyces cerevisiae. See, O'Gorman, et al 9 1991. Science 251:1351-1355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 

50 . mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. La brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
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growth cycle and enter Go phase. The quiescent cell can then be fused, e.g, through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
5 offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The MOLX nucleic acid molecules, MOLX proteins, and anti-MOLX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 

L0 and homologs thereof can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutical^ acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 

15 compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger' s solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 

10 used. The use of such media and agents for phannaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 

25 intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (<?.g., inhalation), transdermal (Le., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 

50 propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
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adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 

5 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 

1 0 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

1 5 the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

10 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an MOLX protein or anti-MOLX antibody) in the required amount in an appropriate solvent 

IS with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a po wder of 

*0 the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
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of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 

5 troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 

1 0 methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 

1 5 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 

10 ointments, salves, gels, or creams as generally known in the art 

The compounds can also be prepared in the form of suppositories (eg., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
15 the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
50 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as phannaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 
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It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 

5 desired therapeutic effect in association with the required pharmaceutical carrier. The 

specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

10 The nucleic acid molecules of the invention can be inserted into vectors and used as 

gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g, U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et aL 9 1994. Proa Natl Acad. Sci. USA 91 : 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 

L 5 in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 

vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g. , retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 

10 together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express MOLX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect MOLX mRNA (e.g. , in a biological sample) or a genetic lesion in an MOLX gene, 

15 and to modulate MOLX activity, las described further, below. In addition, the MOLX proteins 
can be used to screen drugs or compounds that modulate the MOLX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
MOLX protein or production of MOLX protein forms that have decreased or aberrant activity 
compared to MOLX wild-type protein (e.g.\ diabetes (regulates insulin release); obesity (binds 

50 and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-MOLX antibodies of the invention can be used to detect 
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and isolate MOLX proteins and modulate MOLX activity. In yet a further aspect, the 
invention can be used in methods to influence appetite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
5 described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 

10 peptidomimetics, small molecules or other drugs) that bind to MOLX proteins or have a 

stimulatory or inhibitory effect on, e.g., MOLX protein expression or MOLX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an MOLX 

L 5 protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 

10 chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

IS molecules can be, e.g. , nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 

$0 for example in: DeWitt, et al. 9 1993. Proa Natl. Acad. Sci. U.S.A, 90: 6909; Eib, et aL, 1994. 
Proc. Natl. Acad Sci. U.S. A 91:1 1422; Zuckermann, et al 9 1994. J. Med Chem. 37: 2678; 
Cho, etal, 1993. Science 261: 1303; Carrell, et aL, 1994. Angew. Chem. Int. Ed. Engl 33: 
2059; Carell, et al. 9 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al, 1994. J. 
Med Chem. 37: 1233. 
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Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, etal, 1992. Proc. Natl Acad. ScL USA 89: 
5 1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al. t 1990. Proc. Natl Acad. Set U.S.A 87: 6378-6382; Felici, 1991. 
J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of MOLX protein, or a biologically-active portion thereof, on the cell 

10 surface is contacted with a test compound and the ability of the test compound to bind to an 
MOLX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the MOLX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the MOLX protein or biologically-active 

1 5 portion thereof can be determined by detecting the labeled compound in a complex. For 

example, test compounds can be labeled with l2 \ 35 S, l4 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

Z0 determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of MOLX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds MOLX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an MOLX protein, wherein 

15 determining the ability of the test compound to interact with an MOLX protein comprises 
determining the ability of the test compound to preferentially bind to MOLX protein or a 
biologically-active portion thereof as compared to the known compound 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of MOLX protein, or a biologically-active portion 

10 thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the MOLX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of MOLX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the MOLX protein to bind to or interact with an MOLX 
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target molecule. As used herein, a "target molecule" is a molecule with which an MOLX 
protein binds or interacts in nature, for example, a molecule on the surface of a cell which 
expresses an MOLX interacting protein, a molecule on the surface of a second cell, a molecule 
in the extracellular milieu, a molecule associated with the internal surface of a cell membrane 

5 or a cytoplasmic molecule. An MOLX target molecule can be a non-MOLX molecule or an 
MOLX protein or polypeptide of the invention. In one embodiment, an MOLX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
MOLX molecule) through the cell membrane and into the cell. The target, for example, can 

.0 be a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with MOLX. 

Determining the ability of the MOLX protein to bind to or interact with an MOLX 
target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the MOLX protein to bind to or 

.5 interact with an MOLX target molecule can be accomplished by determining the activity of 
the target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an MOLX-responsive 

'0 regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an MOLX protein or biologically- active portion thereof with a test compound and 

\5 determining the ability of the test compound to bind to the MOLX protein or biologically- 
active portion thereof. Binding of the test compound to the MOLX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the MOLX protein or biologically-active portion thereof with a known compound 
which binds MOLX to form an assay mixture, contacting the assay mixture with a test 

»0 compound, and determining the ability of the test compound to interact with an MOLX 
protein, wherein detejraDuning the ability of the test compound to interact with an MOLX 
protein comprises determining the ability of the test compound to preferentially bind to 
MOLX or biologically-active portion thereof as compared to the known compound. 
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In still another embodiment, an assay is a cell-free assay comprising contacting MOLX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the MOLX protein 
or biologically-active portion thereof Determining the ability of the test compound to 
5 modulate the activity of MOLX can be accomplished, for example, by determining the ability 
of the MOLX protein to bind to an MOLX target molecule by one of the methods, described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of MOLX protein can be accomplished by 
determining the ability of the MOLX protein further modulate an MOLX target molecule. For 

10 example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the MOLX protein 
or biologically-active portion thereof with a known compound which binds MOLX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 

.5 the ability of the test compound to interact with an MOLX protein, wherein determining the 
ability of the test compound to interact with an MOLX protein comprises determining the 
ability of the MOLX protein to preferentially bind to or modulate the activity of an MOLX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
10 the membrane-bound form of MOLX protein. In the case of cell-free assays comprising the 
membrane-bound form of MOLX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of MOLX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methyiglucamide, 
15 decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 

Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammomo-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamniimol-l-propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dime1liylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
10 desirable to immobilize either MOLX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to MOLX protein, or interaction of 
MOLX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
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vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-MOLX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
5 glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or MOLX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 

1 0 determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of MOLX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the MOLX protein or its target 

l 5 molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
MOLX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with MOLX protein or target 

10 molecules, but which do not interfere with binding of the MOLX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or MOLX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the MOLX protein or target molecule, as well as enzyme-linked 

15 assays that rely on detecting an enzymatic activity associated with the MOLX protein or target 
molecule. 

In another embodiment, modulators of MOLX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of MOLX 
mRNA or protein in the cell is determined. The level of expression of MOLX mRNA or 
\0 protein in the presence of the candidate compound is compared to the level of expression of 
MOLX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of MOLX mRNA or protein expression based 
upon this comparison. For example, when expression of MOLX mRNA or protein is greater 
(ie., statistically significantly greater) in the presence of the candidate compound than in its 



132 



WO 02/06339 



PCT/US01/21249 



absence, the candidate compound is identified as a stimulator of MOLX mKNA or protein 
expression. Alternatively, when expression of MOLX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of MOLX mKNA or protein expression. The level of 
MOLX mKNA or protein expression in the cells can be determined by methods described 
herein for detecting MOLX mRNA or protein. 

In yet another aspect of the invention, the MOLX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,3 17; 
Zervos, etaL, 1993. Cellll: 223-232; Madura, etaL, 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, etaL, 1993. Biotechniques 14: 920-924; Iwabuchi, etaL, 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
MOLX ("MOLX-binding proteins" or "MOLX-bp") and modulate MOLX activity. Such 
MOLX-binding proteins are also likely to be involved in the propagation of signals by the 
MOLX proteins as, for example, upstream or downstream elements of the MOLX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for MOLX is fused to a 
gene encoding the DNA binding domain of a known transcription factor {e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the ''prey 11 proteins are able to 
interact, in vivo, forming an MOLX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene {e.g. , LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with MOLX, 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
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genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (tit) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

5 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the MOLX sequences, SEQ ID 

10 NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, and 23, or fragments or derivatives thereof, can be 
used to map the location of the MOLX genes, respectively, on a chromosome. The mapping 
of the MOLX sequences to chromosomes is an important first step in correlating these 
sequences with genes associated with disease. 

Briefly, MOLX genes can be mapped to chromosomes by preparing PGR primers 

1 5 (preferably 1 5-25 bp in length) from the MOLX sequences. Computer analysis of the MOLX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the MOLX sequences will yield an 

20 amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 

15 which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al 9 

SO 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
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a single thermal cycler. Using the MOLX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 

5 step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

1 0 However, clones larger than 1 ,000 bases have a higher likelihood of binding to a unique 

chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Venna, et ai 9 Human Chromosomes: A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

15 Reagents for chromosome mapping can be used individually to mark a single 

chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 

10 during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 

15 and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al. 9 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the MOLX gene, can be determined. If a mutation is 

10 observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
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sequencing of genes firom several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations firom polymorphisms. 

Tissue Typing 

5 The MOLX sequences of the invention can also be used to identify individuals from 

minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms/' described in U.S. Patent No. 5,272,057). 

10 Furthermore, the sequences of the invention can be used to provide an alternative 

technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the MOLX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3 f 4ermini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

1 5 Panels of corresponding DNA sequences from individuals, prepared in this manner, 

can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The MOLX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 

10 some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

15 Each of the sequences described herein can, to some degree, be used as a standard 

against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 

*0 noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 are used, amore appropriate number 
of primers for positive individual identification would be 500-2,000. 
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Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 

5 prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining MOLX protein and/or 
nucleic acid expression as well as MOLX activity, in the context of a biological sample (e.g. , 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant MOLX 

10 expression or activity. Hie disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
AMieimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 

1 5 invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with MOLX protein, nucleic acid 
expression or activity. For example, mutations in an MOLX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 

JO associated with MOLX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining MOLX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 

15 prophylactic treatment of an individual based on the genotype of the individual (e.g. , the 

genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of MOLX in clinical trials. 
*0 These and other agents are described in further detail in the following sections. 



Diagnostic Assays 

An exemplary method for detecting the presence or absence of MOLX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
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sample with a compound or an agent capable of detecting MOLX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes MOLX protein such that the presence of MOLX is 
detected in the biological sample. An agent for detecting MOLX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to MOLX mRNA or genomic DNA. The 

5 nucleic acid probe can be, for example, a full-length MOLX nucleic acid, such as the nucleic 
acid of SEQ ID NOS;l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, or a portion thereof; such as 
an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 
specifically hybridize under stringent conditions to MOLX mRNA or genomic DNA. Other 
suitable probes for use in the diagnostic assays of the invention are described herein. 

10 An agent for detecting MOLX protein is an antibody capable of binding to MOLX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab') 2 ) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e. , physically linking) a detectable 

1 5 substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 

10 biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subj ect. That is, the detection method of the invention can be used to detect MOLX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of MOLX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of MOLX protein include enzyme linked 

15 immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 

immunofluorescence. In vitro techniques for detection of MOLX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of MOLX protein 
include introducing into a subject a labeled anti-MOLX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 

)0 detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 
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In another embodiment, the methods farther involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting MOLX protein, mRNA, or genomic DNA, such that the presence of 
MOLX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
5 the presence of MOLX protein, mRNA or genomic DNA in the control sample with the 
presence of MOLX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of MOLX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting MOLX protein or mRNA in a biological sample; means for determining the amount 
1 0 of MOLX in the sample; and means for comparing the amount of MOLX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect MOLX protein or nucleic acid. 

Prognostic Assays 

L 5 The diagnostic methods described herein can furthermore be utilized to identify 

subjects having or at risk of developing a disease or disorder associated with aberrant MOLX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with MOLX protein, nucleic acid expression or activity. 

10 Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant MOLX expression or activity in which a test 
sample is obtained from a subject and MOLX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of MOLX protein or nucleic acid is diagnostic for a 

15 subject having or at risk of developing a disease or disorder associated with aberrant MOLX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
50 a subject can be administered an agent (e.g. , an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant MOLX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
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treated with an agent for a disorder associated with aberrant MOLX expression or activity in 
which a test sample is obtained and MOLX protein or nucleic acid is detected (e.g. , wherein 
the presence of MOLX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant MOLX expression or 
5 activity). 

The methods of the invention can also be used to detect genetic lesions in an MOLX 
gene, thereby deteraiining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 

1 0 genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an MOLX-protein, or the misexpression of the MOLX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (z) a deletion of 
one or more nucleotides from an MOLX gene; (ii) an addition of one or more nucleotides to an 
MOLX gene; (Hi) a substitution of one or more nucleotides of an MOLX gene, (iv) a 

15 chromosomal rearrangement of an MOLX gene; (v) an alteration in the level of a messenger 
RNA transcript of an MOLX gene, (vz) aberrant modification of an MOLX gene, such as of 
the methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing 
pattern of a messenger RNA transcript of an MOLX gene, (vim) a non-wild-type level of an 
MOLX protein, (ix) allelic loss of an MOLX gene, and (x) inappropriate post-translational 

10 modification of an MOLX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an MOLX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

15 In certain embodiments, detection of the lesion involves the use of a probe/primer in a 

polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et aL, 1988. Science 241: 1077-1080; and Nakazawa, et ah, 1994. Proc. Natl 
Acad. Sci. USA 91: 360-364), the latter of which can be particularly useful for detecting point 

10 mutations in the MOLX-gene (see, Abravaya, et al. 9 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an MOLX gene 
under conditions such that hybridization and amplification of the MOLX gene (if present) 
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occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

5 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, et al, 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, etal., 1989. Proc. Natl Acad. Sci. USA 86: 1173-1177); QP Replicase 
(see, Lizardi, et al 9 1 988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 

10 those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an MOLX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 

15 endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

10 In other embodiments, genetic mutations in MOLX can be identified by hybridizing a 

sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g. t Cronin, et al 9 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in MOLX can be identified in two dimensional arrays containing light-generated 

15 DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 

10 specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the MOLX gene and detect mutations by comparing the 
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sequence of the sample MOLX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad. Set USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
5 can be utilized when performing the diagnostic assays (see, e.g, Naeve, et aL, 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g. 9 PCT 
International Publication No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et aL, 1993. Appl. Biochem. BiotechnoL 38: 147-159). 

Other methods for detecting mutations in the MOLX gene include methods in which 

1 0 protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNAheteroduplexes. See, e.g., Myers, etal., 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type MOLX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 

1 5 treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 

10 and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
detennine the site of mutation. See, e.g., Cotton, et aL, 1988. Proc. Natl. Acad. Set USA 85: 
4397; Saleeba, et aL, 1992. Methods EnzymoL 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

J5 In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
MOLX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 

10 at G/T mismatches. See, e.g., Hsu, et aL 9 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an MOLX sequence, e.g., a wild-type MOLX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 
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- In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in MOLX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al., 1989. Proc. Natl Acad. Sci. USA: 86: 2766; Cotton, 

5 1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet Anal. Tech. Appl 9: 73-79. 

Single-stranded DNA fragments of sample and control MOLX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments maybe labeled or detected with labeled 

10 probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al., 1 991 . 
Trends Genet 7: 5. 

15 In yet another embodiment, the movement of mutant or wild-type fragments in 

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 

10 DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 

denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 

15 extension. For example, oligonucleotide primers may be prepared in which the known 

mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; 
Saiki, et al, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 

JO oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
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molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al. y 
1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3 f -terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g, 
Prossner, 1 993 . Tibtech. 1 1 : 23 8). In addition it may be desirable to introduce a novel 

5 restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et ah, 1992. Mol Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3 '-terminus of the 5' sequence, making it possible to detect the presence of 

1 0 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an MOLX 

15 gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
MOLX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

10 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on MOLX activity 
(e.g., MOLX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 

IS disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 

JO treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
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selection of effective agents (eg., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of MOLX 
protein, expression of MOLX nucleic acid, or mutation content of MOLX genes in an 

5 individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g. 9 Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. Clin. 

10. Chem.y 43; 254-266. In general, two types of phannacogenetic conditions can be 

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These phannacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

1 5 dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 

10 polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 

cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 

15 metabolizer (PM). The prevalence of PM is different among different populations. For 

example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 

JO show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 
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Thus, the activity of MOLX protein, expression of MOLX nucleic acid, or mutation 
content of MOLX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
5 drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an MOLX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 

10 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of MOLX (e.g. , the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 

15 example, the effectiveness of an agent determined by a screening assay as described herein to 
increase MOLX gene expression, protein levels, or upregulate MOLX activity, can be 
monitored in clinical trails of subjects exhibiting decreased MOLX gene expression, protein 
levels, or downregulated MOLX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease MOLX gene expression, protein levels, or 

10 downregulate MOLX activity, can be monitored in clinical trails of subjects exhibiting 
increased MOLX gene expression, protein levels, or upregiilated MOLX activity. In such 
clinical trials, the expression or activity of MOLX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

IS By way of example, and not of limitation, genes, including MOLX, that are modulated 

in cells by treatment with an agent (e,g. , compound, drug or small molecule) that modulates 
MOLX activity (e.g. , identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

SO MOLX and other genes implicated in the disorder. The levels of gene expression (ie. 9 a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of MOLX or other genes. In this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
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response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
5 peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (0 obtaining a pre-administration 
sample fiom a subject prior to administration of the agent; (it) detecting the level of expression 
of an MOLX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) 
obtaining one or more post-administration samples from the subject; (zv) detecting the level of 

L 0 expression or activity of the MOLX protein, mRN A, or genomic DNA in the 

post-administration samples; (v) comparing the level of expression or activity of the MOLX 
protein, mRNA, or genomic DNA in the pre-administration sample with the MOLX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 

15 of the agent may be desirable to increase the expression or activity of MOLX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of MOLX to 
lower levels than detected, i.e. 9 to decrease the effectiveness of the agent. 

Methods of Treatment 

10 The invention provides for both prophylactic and therapeutic methods of treating a 

subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
MOLX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 

15 ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 

*0 Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 
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Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (/.&, reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (w) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (fv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional 59 (i.e„ due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endoggenous function of an aforementioned peptide by homologous 
recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic maimer. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant MOLX expression or activity, by administering to the 
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subject an agent that modulates MOLX expression or at least one MOLX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant MOLX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 

5 of symptoms characteristic of the MOLX aberrancy, such that a disease or disorder is 

prevented or, alternatively, delayed in its progression. Depending upon the type of MOLX 
aberrancy, for example, an MOLX agonist or MOLX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 

10 subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating MOLX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 

15 contacting a cell with an agent that modulates one or more of the activities of MOLX protein 
activity associated with the cell. An agent that modulates MOLX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an MOLX protein, a peptide, an MOLX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more MOLX protein activity. Examples of such 

10 stimulatory agents include active MOLX protein and a nucleic acid molecule encoding MOLX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
MOLX protein activity. Examples of such inhibitory agents include antisense MOLX nucleic 
acid molecules and anti-MOLX antibodies. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo {e.g., by administering 

15 the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
MOLX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g. , an agent identified by a screening assay described herein), or 
combination of agents that modulates (eg., up-regulates or down-regulates) MOLX expression 

10 or activity. In another embodiment, the method involves administering an MOLX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant MOLX expression or 
activity. 

Stimulation of MOLX activity is desirable in situations in which MOLX is abnormally 
downregulated and/or in which increased MOLX activity is likely to have a beneficial effect. 
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One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

5 In various embodiments of the invention, suitable in vitro or in vivo assays are 

performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 

1 0 the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

1 5 Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The MOLX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 

!0 immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the MOLX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 

15 By way of non-limiting example, the compositions of the invention will have efficacy for 

treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
.Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

*0 Both the novel nucleic acid encoding the MOLX protein, and the MOLX protein of the 

invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 

presence or amount of the nucleic acid or the protein are to be assessed. A further use could 

be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
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properties). These materials are further useful in the generation of antibodies which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

Examples 

5 Example 1. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using tnicrotiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines arid 
tissues using real time quantitative PCR (RTQ PGR; TAQMAN* 8 *). RTQ PCR was performed 
on a Perkin-Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. Various 

0 collections of samples are assembled on the plates, and referred to as Panel 1 (containing cells 
and cell lines from normal and cancer sources), Panel 2 (containing samples derived from 
tissues, in particular from surgical samples, from normal and cancer sources), Panel 3 
(containing samples derived from a wide variety of cancer sources), Panel 4 (containing cells 
and cell lines from normal cells and cells related to inflammatory conditions) and Panel 

5 CNSD.01 (containing samples from normal and diseased brains). 

First, the RNA samples were normalized to constitutively expressed genes such as P - 
actin and GAPDH. RNA (~50 ng total or ~1 ng polyA+) was converted to cDNA using the 
TAQMAN* 8 * Reverse Transcription Reagents Kit (PE Biosystems, Foster City, CA; Catalog 
No. N808-0234) and random hexamers according to the manufacturer's protocol. Reactions 

0 were performed in 20 ul and incubated for 30 min. at 48°C. cDNA (5 ul) was then transferred 
to a separate plate for the TAQMAN® reaction using (J-actin and GAPDH TAQMAN® 
Assay Reagents (PE Biosystems; Catalog Nos. 4310881E and 4310884E, respectively) and 
TAQMAN® universal PCR Master Mix (PE Biosystems; Catalog No. 4304447) according to 
the manufacturer's protocol. Reactions were performed in 25 ul using the following 

5 parameters: 2 min. at 50°C; 10 min. at 95°C; 15 sec. at 95°C/1 min. at 60°C (40 cycles). 
Results were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 

0 difference and multiplying by 100. The average CT values obtained for 6-actin and GAPDH 
were used to normalize RNA samples. The RNA sample generating the highest CT value 
required no further diluting, while all other samples were diluted relative to this sample 
according to their [3 -actin /GAPDH average CT values. 
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Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No, 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and primers were 
designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 

5 package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration - 250 nM, 
primer melting temperature (TnO range = 58°-60° C, primer optimal Tm = 59° C, maximum 
primer difference = 2° C 5 probe does not have 5' G, probe T m must be 10° C greater than 

10 primer T m , amplicon size 75 bp to 100 bp. The probes and primers selected (see below) were 
synthesized by Synthegen (Houston, TX, USA). Probes were double purified by HPLC to 
remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of reporter and 
quencher dyes to the 5' and 3' ends of the probe, respectively. Their final concentrations 
were: forward and reverse primers, 900 nM each, and probe, 200nM. 

15 PCR conditions: 

Normalized RNA from each tissue and each cell line was spotted in each well of a 96 

well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two probes (a probe 
specific for the target clone and another gene-specific probe multiplexed with the target probe) 
were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 7700, with 5 mM 
10 MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ (PE Biosystems), 
and 0.4 U/Dl RNase inhibitor, and 0.25 U/nl reverse transcriptase. Reverse transcription was 
performed at 48° C for 30 minutes followed by amplification/PCR cycles as follows: 95° C 10 
min, then 40 cycles of 95° C for 1 5 seconds, 60° C for 1 minute. 

15 

In the results for Panel 1, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 
*0 s cell vai= small cell variant, 

non-s — non-sm =non-small, 

squam = squamous, 

pi. eff - pi effusion = pleural effusion, 

glio = glioma, 
15 astro = astrocytoma, and 
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neuro = neuroblastoma. 
Panel 2 

5 

The plates for Panel 2 generally include 2 control wells and 94 test samples composed 
of RNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) 
or the National Disease Research Initiative (NDRI). The tissues are derived from human 

10 malignancies and in cases where indicated many malignant tissues have "matched margins" 
obtained from noncancerous tissue just adjacent to the tumor. These are termed normal 
adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologists at NDRI or CHTN). This analysis provides a gross 

1 5 histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 

10 autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 

15 guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
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obtained from ATCC (American Type Culture Collection, Manassas, VA), National Cancer 
Institute or the German tumor cell bank and fall into the following tissue groups: Squamous 
cell carcinoma of the tongue, breast cancer, prostate cancer, melanoma, epidermoid carcinoma, 
sarcomas, bladder carcinomas, pancreatic cancers, kidney cancers, leukemias/lymphomas, 

5 ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell lines. In addition, there are 
two independent samples of cerebellum. These cells are all cultured under standard 
recommended conditions and RNA extracted using the standard procedures. The cell lines in 
panel 3D and 1 .3D are of the most common cell lines used in the scientific literature. 

RNA integrity from all samples is controlled for quality by visual assessment of 

.0 agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exoa 

5 

Panel 4 

Panel 4 includes samples on a 96 weD plate (2 control wells, 94 test samples) 
10 composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were employed. 
Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients was 
obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA 
15 preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
10 umbilical vein endothelial cells were all purchased from Clonetics (Walkers ville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, EL-4 at 
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approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

5 using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
PMA and 1-2 fig/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 

10 5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 jjM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) with 
PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 jig/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 

15 samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 non essential amino acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1- 7 

10 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 |iM non essential amino acids (Gibco), 1 mM sodium 

15 pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 jjM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 

JO dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells, were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at 10 jig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
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and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 

5 being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 nM nbn essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 
overnight with 0.5 ng/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 

.0 PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), and 10 mM Hepes (Gibco) and EL-2. 

.5 The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) 

10 and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM 

15 Hepes (Gibco). To activate the cells, we used PWM at 5 jig/ml or anti-CD40 (Pharmingen) at 
approximately 10 ^ig/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10 jig/ml anti-CD28 (Pharmingen) and 2 pig/ml OKT3 (ATCC), 
»0 and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 \jM 

non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 

5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

□g/ml) were used to direct to Thl, while EL-4 (5 ng/ml) and anti-DFN gamma (1 Dg/ml) were 
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used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl. After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and EL-2 (1 

5 ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 Og/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 

.0 from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 

.5 cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100 jiM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 

10 ng/ml and ionomycin at 1 jig/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD 11 06 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 

15 1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml EL-9, 5 ng/ml IL-1 3 and 25 ng/ml 1FN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 

50 minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15 ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20 degrees C overnight. The precipitated RNA was spun 
down at 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet 
was redissolved in 300 j-tl of RNAse-free water and 35 ^1 buffer (Promega) 5 pi DTT, 7 ^1 
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RNAsin and 8 pi DNAse were added. The tube was incubated at 37 degrees C for 30 minutes 
to remove contaminating genomic DNA, extracted once with phenol chloroform and re- 
precipitated with 1/10 volume of 3 M sodium acetate and 2 volumes of 100% ethanol. The 
RNA was spun down and placed in RNAse free water. KNA was stored at -80 degrees C. 

5 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 

■ 0 Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 

.5 each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 

10 brain regions axe represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 

15 neurodegeneration. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 

>0 contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 
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PSP = Progressive supranuclear palsy 

Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
5 Cing Gyr = Cingulate gyrus 

B A 4 = Brodman Area 4 



L0 A. MOLla 

Expression of gene SC29674552_EXT was assessed using the primer-probe sets 
Ag267 and Agl308, described in Tables 10 and 11. Results of the RTQ-PCR runs are shown 
inTablesl2,13, 14, 15, and 16 

L5 Table 10. Probe Name Ag267 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 1 -TGCAGCGACCATCGTTCA- 3 ' | 




IB 


50 


65 1 


Probe 


TET-5 ' - 

CTGCTGTAACATTCATCAATCTGGTCACTGCA- 3 • - 
TAMRA 




32 


76 


66 


Reverse 


5 1 - GGGTACATGGGCGCCAT - 3 ' 




17 


109 i 


67 



Table 11. Probe Name: Agl308 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NO* 


Forward 


5 ' - GAGTGTGACATTCCAGGACACT - 3 1 


59.1 


22 


139 


68 


Probe 


FAM-5 ' -ATGGTGGCACCTGCCTCAACCTG-3 ' - 
TAMRA 


71.6 


23 


167 


69 ! 


Reverse 


5 ' - GCACTGGCACTGGTAGGAA- 3 » 


59.8 


19 


195 


70 



10 Table 12. Panel 1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


ltm420t_ 
ag267 


ltm420t 
ag267 


Endothelial cells 


4.4 


Kidney (fetal) 


19.8 


Endothelial cells (treated) 


5.3 


Renal ca. 786-0 


17.4 
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Pancreas 


11.5 


Renal ca. A498 


20.6 


Pancreatic ca. CAP AN 2 


7.0 


Renal ca. RXF 393 


18.4 


Adipose 


40.3 


Renal ca. ACHN 


20.4 


Adrenal gland 


5.8 


Renal ca. UO-31 


20.3 


Thyroid 


11.5 


Renal ca. TK-10 


100.0 


Salivary gland 


7.5 


Liver 


7.3 


Pituitary gland 


4.9 


Liver (fetal) 


2.3 


Brain (ietal) 


1.2 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (whole) 


7.9 


Lung 


5.4 


Brain (amygdala) 


5.3 


Lung (fetal) 


! 4.2 


Brain (cerebellum) 


16.6 


Lung ca. (small cell) LX-1 


2.8 


Brain (hippocampus) 


1.8 


Lung ca. (small ceU)NCI-H69 


5.5 


Brain (substantia nigra) 


2.0 


Lung ca. (s.cell var.) SHP*77 


3.2 


Brain (thalamus) 


1.6 


Lung ca. (large cell)NCI-H460 


6.7 


Brain (hypothalamus) 


0.9 


Lung ca. (non-srou cell) A549 


! 6.5 


Spinal cord 


3.0 


Lungca. (non-s.cell) NCI-H23 


9.0 


CNS ca. (glio/astro) U87-MG 


70.7 


Lung ca (non-s.cell) HOP-62 


14.4 


CNS ca. (glio/astro) U-118-MG 


21.6 


Lung ca. (non-s.cl) NCI-H522 


56.6 


CNS ca. (astro) SW1783 


20.7 


Lung ca. (squam.) SW 900 


28.1 


AS 


0.0 


Lung ca. (squam.) NCI-H596 


2.9 


CNS ca. (astro) SF-539 


14.6 


Mammary gland 


35.1 


CNS ca. (astro) SNB-75 


15.8 


Breast ca.* (pi. effusion) MCF- 
7 


32.3 


CNS ca. (glio) SNB-19 


62.8 


Breast ca.* (pl.ef) MDA-MB- 
231 


19.6 


CNS ca. (gho)U251 


5.9 


Breast ca.* (pi. effusion) T47D 


19.1 


CNS ca. (gho) SF-295 


23.0 


Breast ca.BT-549 


11.0 


Heart 


5.7 


Breast ca.MDA-N 


7.9 


Skeletal muscle 


1.3 


Ovary 


44.4 


Bone marrow 


4.1 


Ovarian ca, OVCAR-3 


15.9 


Thymus 


32.3 


Ovarian ca, OVCAR-4 


44.4 


Spleen 


3.4 


Ovarian ca. OVCAR-5 


30.1 [ 


Lymph node 


5.0 


Ovarian ca. OVCAR-8 


50.7 


Colon (ascending) 


16.8 


Ovarian ca. IGROV-1 


10.4 


Stomach 


11.1 


Ovarian ca.* (ascites) SK-OV-3 


11.9 


Small intestine 


2.6 


Uterus 


8.3 


Colon ca. SW480 


6.2 


Placenta 


21.0 


Colon ca.* (SW480 met)SW620 


0.9 


Prostate 


11.3 


Colon ca. HT29 


6.2 


Prostate ca* (bane met)PC-3 


22.2 


Colon ca. HCT-116 


19.2 


Testis 


92.0 


Colon ca. CaCo-2 


15.0 


Melanoma Hs688(A).T 


13.5 


Colon ca. HCT-15 


20.2 


Melanoma* (met) Hs688(B).T 


203 


Colon ca. HCC-2998 


3.9 


Melanoma UACC-62 


8.5 


Gastric ca.* (liver met) NCI- 
N87 


22.8 


Melanoma M14 


15.2 
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Bladder 


13.3 


Melanoma LOX 1MVI 


54.7 


Trachea 


10.3 


Melanoma* (met) SK-MEL-5 


6.8 


Kidney 


6.4 


Melanoma SK-MEL-28 


38.4 


Table 13. Panel 1.2 


l issue in ame 


Relative 
Expression(%) 


1 issue IName 


Relative 
Expression(%) 


1.2tml287t_ 
ag267 


1.2tml287t_ 
ag267 


Enaotneual cells 


8.2 


Renal ca. 786-0 


16.8 


Jbnaotnelial cells (treated} 


ir n 
15.0 


Renal ca. A498 


32.5 


Pancreas 


1.4 


Renal ca. RXF 393 


15.6 


Pancreatic ca. CAP AN 2 


2.9 


Renal ca. ACHN 


15.3 


Adrenal Gland (new lot*) 


14.7 


Renal ca.UO-31 


15.9 


Thyroid 


2.1 


Renal ca. TK-10 


53.2 


Salivary gland 


14.8 


Liver 


7.7 


Pituitary gland 


3.2 


Liver (fetal) 


3.8 


Brain (fetal) 


1.9 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (whole) 


7.1 


Lung 


6.0 


Brain (amygdala) 


7.7 


Lung (fetal) 


3.6 


Brain (cerebellum) 


5.0 


Lung ca. (small cell) LX-1 


2.0 


Brain (hippocampus) 


8.7 


Lung ca. (small cell) NCI-H69 


4.5 


Brain (thalamus) 


1.5 


Lung ca. (s.cell var.) SHP-77 


0.3 


Cerebral Cortex 


52.8 


Lung ca. (large cell)NCI-H460 


14.8 


Spinal cord 


C A 


Lung ca. (non-sm. cell) A549 


8.3 


^iNo ca. ^giio/asTroj Uo/-jvivj 


i nn a 

100.0 


Lung ca. (non-s.cell) NCI-H23 


13.4 


\-/1Nq ca. ^giio/asiroj u-i io-ivivj 


J /.I 


Lung ca [non-s.cell) HUr-oz 


30.4 I 


oino ca. ^asxroj owi/oj 


1 A O 


Lung ca. (non-s.cl) NCI-H522 


57.4 


CNS ca * /neuro* met ^ STC-N- 
AS 


0.1 


Lung ca. (squam.) SW 900 


20.9 


CNS ca. (aslro) SF-539 


11.9 


Lung ca. (squam.) NCI-H596 


2.7 


CNS ca. (astro) SNB-75 


9.6 


Mammary gland 


13.3 


CNSca.(glio)SNB-19 


80.7 


Breast ca.* (pi. effusion) MCF- 
7 


31.9 


CNS ca. (glio)U251 


26.6 


Breast ca.* (pl.ef) MDA-MB- 
231 


23.7 


CNS ca. (glio) SF-295 


6.6 


Breast ca.* (pi. effusion) T47D 


\22 


Heart 


21.0 


Breast ca. BT-549 


ll.7 


Skeletal Muscle (new lot*) 


4.9 


Breast ca. MDA-N 


\22 


Bone marrow 


2.2 


Ovary 


342 


Thymus 


2.1 


Ovarian ca. OVCAR-3 


35.8 


Spleen 


2.7 


Ovarian ca. OVCAR-4 


323 


Lymph node 


9.9 


Ovarian ca. OVCAR-5 


21.0 


Colorectal 


8.8 


Ovarian ca. OVCAR-8 


32.5 


Stomach 


8.7 


Ovarian ca. IGROV-1 


20.0 



I6l 



WO 02/06339 



PCT7US01/21249 



Small intestine 


4.2 


Ovarian ca.* (ascites) SK-OV-3 


22.2 


Colon ca. SW480 


2.5 


Uterus 


5.2 


Colon ca.* (SW480 met)SW620 


0.5 


Placenta 


24.3 


Colon ca. HT29 


1.4 


Prostate 


9.2 


Colon ca. HCT-116 


13.4 


Prostate ca.* (bone met)PC-3 


30.6 


Colon ca. CaCo-2 


7.5 


Testis 


8.7 


83219 CC Well to Mod Diff 


6.9 


Melanoma Hs688(A).T 


10.4 


(OD03866} 


Colon ca. HCC-2998 


14.7 


Melanoma* (met) Hs688(B).T 


15.8 


Gastric ca.* (liver met) NCI- 
N87 


38.2 


Melanoma UACC-62 


27.0 


Bladder 


37.1 


Melanoma M14 


13.1 


Trachea 


3.5 


Melanoma LOX IMVI 


8.4 


Kidney 


7.3 


Melanoma* (met) SK-MEL-5 


12.9 


Kidney (fetal) 


29.5 


Adipose 


27.5 


Table 14. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2Dtm233ot 
ag267 


2Dtm2336t 
ag267 


Normal Colon GENPAK 
061003 


23.7 


Kidney NAT Clontech 
8120608 


7.7 


83219 CC Well to Mod Diff 


6.1 


Kidney Cancer Clontech 
8120613 


0.7 


(OD038661 


83220 CC NAT (OD038661 


8.2 


Kidney NAT Clontech 
8120614 


10.2 


83221 CC Gr.2 rectosigmoid 


3.8 


Kidney Cancer Clontech 
9010320 


24.0 


(0003868^ 


83222 CC NAT (0003868^ 


3.5 


Kidney NAT Clontech 
9010321 


24.3 


83235 CC Mod Diff 


3.7 


Normal Uterus GENPAK 
061018 


8.4 


CODO3920) 


83236 CC NAT CODO3920) 


6.4 


Uterus Cancer GENPAK 
064011 


15.5 


83237 CC Gr.2 ascend coloq | 


7.5 


Normal Thyroid Clontech A+ 
6570-1 


11.0 


(OD03921) 


83238 CC NAT (OD0392D 


4.0 


Thyroid Cancer GENPAK 
064010 


27.9 


83241 CC from Partial 


7.6 


Thyroid Cancer INVTTROGEN 
A302152 


14.0 


Heoatectomv fODO4309) 


83242 Liver NAT rODO4309 , > 


7.5 


Thyroid NAT INVTTROGEN 
A302153 


21.6 


87472 Colon mets to lune 


6.0 


Normal Breast GENPAK 
061019 


33.7 


rOD04451-0n 


87473 LuneNAT (OD04451- 


8.4 


84877 Breast Cancer 


11.9 


021 


(OD045661 


Normal Prostate Clontech A+ 


7.7 


85975 Breast Cancer 


18.3 
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( U1JU4 j y U-U 1 ) 




84140 Prostate Cancer 


22.1 


85976 Breast Cancer Mets 


37.1 


(OD04410) 


fOD045 90-03) 


84 14 1 Prostate NAT 


19.8 


87070 Breast Cancer 


31.4 


(OD04410) 


Metastasis fOD04655-05) 


87073 Prostate Cancer 


12.5 


GENPAK Breast Cancer 
064006 


15.2 


fODQ4720-0l) 


87074 Prostate NAT 


27.5 


Breast Cancer Res. Gen. 1024 


30.8 


(OD04720-02) 


Normal Lung GENPAK 
061010 


21.5 


Breast Cancer Clontech 
9100266 


100.0 


83239 Lung Met to Muscle 


10.2 


Breast NAT Clontech 9100265 


45.4 


(OD04286) 


MUSCie JN/Y1 


10.2 


Breast Cancer INVrrROGEN 
A209073 


29.3 


(OD04286) 


84136 Lung Malignant Cancer 


16.0 


Breast NAT INV11KOGEN 
A2090734 


26.1 


(OD03126) 


84137 Lune NAT fOD03126) 


15.9 


Normal Liver GHNPAK 
061009 


6.1 


84871 Lung Cancer COD04404) 


8.0 


Liver Cancer GENPAK 064003 


11.7 


84872 Lune NAT COD04404^ 


19.2 


Liver Cancer Research 
Genetics RNA 1025 


6.4 


84875 Lune Cancer COD04565) 


3.4 


Liver Cancer Research 
Genetics RNA 1026 


10.6 


84876 Lune NAT (OD04565) 


•8.4 


Paired Liver Cancer Tissue 
Research Generics RNA 6004- 
T 


14.7 


85950 Lune Cancer rOD04237- 


27.4 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


4.4 


01) 


85970 Lune NAT (OD04237- 


15.8 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


11.5 


02) 


83255 Ocular Mel Met to Liver 


11.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


5.4 


(ODO4310V 


83256 Liver NAT ( OD043 10) 


7.0 


Normal Bladder GENPAK 
061001 


19.5 


84139 Melanoma Mets to Lung 


12.1 


Bladder Cancer Research 
Genetics RNA 1023 


9.3 


//\T\ r\ A *\ /■% ^ X 

(OD0432H 


0/1100 T • "XT A /^\TNA>111 1 ^ 

84138 Lung NAT (0004321) 


23.5 


Bladder Cancer INV1TROGEN 
A302173 


14.7 


Normal Kidney vxbNr AK 
061008 


25.2 


87071 Bladder Cancer 


13.3 


(ULHJ4/15-U1) 


oj zoo Jvianev ua. /Nuclear 


24.1 


87072 Bladder Normal 


17.3 


err i At* 0 frYrVM/ilC^ 

grade 2 (QDU4338) 


Adiacent (OD047 1 8-03 ) 


83787 KidnevNAT COD04338) 


7.7 


Normal Ovary Res. Gen. 


14.5 


83788 Kidnev Ca Nuclear 


1 A C 

14.D 


Ovarian Cancer GENPAK 
Oo4UUo 


26.8 


erace yz\\j\j\j £ ¥33y) 


83789 Kidnev NAT COD04339) 


9.2 


87492 Ovarv Cancer 


15.5 


(OD04768-07) 


83790 Kidnev Ca. Clear ceU 


19.9 


87493 Ovarv NAT (OD04768- 


9.9 


tvoe COD04340) 


08) 


83791 Kidnev NAT TOD04340) 


15.3 


Normal Stomach GENPAK 
061017 


6.3 
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83792 Kidnev Ca. Nuclear 


14. fs. 
l*KO 


Gastric Cancer Clontech 


1 7 


03 / yj JvIGHcV ±N/\.JL WJLJvJt+JHO I 


1/1 % 

IhO 


NAT Stomach Clontech 




Kidnev Cancer 


10 ^ 


Gastric Cancer Clontech 

7UOUJ7J 


1 1 8 


87475 Kidnev NAT (OD04622- 


j.j 


NAT Stomach Clontech 




85973 Kidnev Cancer 
(OD0445Q-0n 


17.2 


Gastric Cancer Clontech 
9060397 


14.5 


85974 Kidnev NAT TOD04450- 
031 


10.4 


NAT Stomach Clontech 
9060396 


2.8 


Kidney Cancer Clontech 
8120607 


• 17.9 


Gastric Cancer GENPAK 
064005 


5.7 


Table 15. Panel 2.2 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tm6515f 
agl308 b2 " 


2Jx4tm6515f 
agl308 b2 


Normal Colon GENPAK 
061003 


263 


83793 Kidnev NAT COD04348) 


83.7 


97759 Colon cancer (OD06064) 


20.5 


98938 Kidney malignant cancer 
(OD06204B) 


9.7 


97760 Colon cancer NAT 
(OD06064) 


6.5 


98939 Kidney normal adjacent 
tissue (OD06204E) 


15.3 


97778 Colon cancer (OD06159) 


2.6 


85973 Kidnev Cancer 
fOD04450-0n 


55.1 


97779 Colon cancer NAT 
(OD06159) 


172 


85974 Kidney NAT fOD0445Q- 
03) 


23.4 


98861 Colon cancer (OD06297- 
04) 


2.7 


Kidney Cancer Clontech 
8120613 


2.1 


98862 Colon cancer NAT 
(OD06297-015) 


25.9 


Kidney NAT Clontech 8120614 


12.5 


83237 CC Gr.2 ascend colon 
(OD03921) 


9.2 


Kidney Cancer Clontech 
9010320 


12.6 


83238 CCNAT fOD0392n 


11.3 


Kidney NAT Clontech 9010321 


7.0 


97766 Colon cancer metastasis 
(OD06104) 


5.4 


Kidney Cancer Clontech 
8120607 


19.0 


97767 Lung NAT (OD06104) 


4.6 


Kidney NAT Clontech 8120608 


6.5 


87472 Colon mets to lime 
(OD04451-01) 


22.6 


Normal Uterus GENPAK 
061018 


31.5 


87473 Lune NAT ( OD0445 1 - 
02) 


18.3 


Uterus Cancer GENPAK 
064011 


21.4 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


7.2 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


1.2 


84140 Prostate Cancer 
fOD04410^ 


11.0 


Thyroid Cancer GENPAK 
064010 


16.7 


84141 Prostate NAT 
(OD044m 


20.3 


Thyroid Cancer INVITROGEN 
A302152 


44.5 
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Normal Ovary Res. Gen. 


29.1 


rr»l ■ J XT A T TVT\ /T r T"D /~\ O T7XT 

Thyroid NAT lNvllKUuliN 
A302153 


14.0 


yoooj uvanan cancer 
(OD06283-03) 


31.5 


JNonnai rJreast LrJiiNr'AJs. 
061019 


39.9 


yoooj Uvanan cancer 
NAT/fallopian tube (OD06283- 




84877 Breast Cancer 


1 1 A 


Ovarian Cancer GENPAK 

ftfxd.ftflR 


99 9 
ZZ.Z 


isreasi u-ancer Kjes. oen. iuz4 


4y.z 


97773 Ovarian cancer 


1Z. 4 * 


85975 Breast Cancer 
ffTnrLKQfLft t 

l KJLf\JHjy\J-\J 1 J 


<ft c 


97775 Ovarian cancer NAT 


K 9 


85976 Breast Cancer Mets 
mnftzKGft t\x\ 

[ \JD\JHJ yyJ-Vj ) 


A9 A 


98853 Ovarian cancer 


Q 1 


87070 Breast Cancer Metastasis 


79 1 


98854 Ovarian NAT 

[KJLJKJO^tDD^J 1 ) r aliOpiall LUOc 


7 A 
/.0 


GENPAK Breast Cancer 

U04UU0 


90 A 

zy.u 


Normal Lung u-br>lrAK UolUlU 


25.4 


Breast Cancer Clontech 
9100266 


41.1 


92337 Invasive poor difF. lung 


1 ft 0 


Breast jnai i^iontecn y iuuzoj 


i ^ a 


92338 Lung NAT (OD04945- 

ft^ 


9ft 9 


Breast Cancer INVITROGEN 

A9AOft7'* 


1 1 < 

13. j 


84136 Lune Malienant Cancer 
ffYnftt 1 06\ 

[\JU\JJ l£.0) 


1ft ^ 


Breast NAT INVITROGEN 

A 9ftQfY71A 


43.0 


o*t!j / Lung 1NA.1 IVJJL'v.jIZO J 


Z4.3 


97763 Breast cancer 


4V.0 


90372 Lung Cancer 


9<: o 


97764 Breast cancer node 
metastasis (Ui/UoUoJ) 


44.3 


90373 Lung NAT (OD05014B) 


26.1 


Normal Liver GENPAK 
061009 


38.6 


97761 Lung cancer (OD06081) 


8.3 


Liver Cancer Research Genetics 
RNA 1026 


13.2 


97762 Lung cancer NAT 
(OD06081) 


19.4 


Liver Cancer Research Genetics 
RNA 1025 


36.4 


85950 Lung Cancer (OD04237- 

on 


133 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


23.8 


85970 Lime NAT (OD04237- 
02) 


41.6 


Paired Liver Tissue Research 
Genetics RNA 60Q4-N 


5.9 


83255 Ocular Mel Met to Liver 


19 0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 

T 


ZO.X 


53Z30 i^lVcT JNA1 (UJ-/LJ431U) 


11^ 


Paired Liver Tissue Research 

^mi«+i/»p T>"KT A £AA< XT 

Lreneucs kjna ouud-jn 


4/.4 


84139 Melanoma Mets to Lune 
COD0432H 


22.9 






84138 Lune NAT fOD0432n 


13.6 


Monnal Bladder GENPAK 
061001 


18.9 


Normal Kidney GENPAK 
061008 


19.9 


Bladder Cancer Research 
Genetics RNA 1023 


9.6 


83786 Kidnev Ca. Nuclear 
erade2fOD04338) 


59.8 


Bladder Cancer INVTTROGEN 
A302173 


24.5 
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83787 KidnevNAT (OD04338) 


23.8 


Normal Stomach GENPAK 
061017 


43.1 


83788 Kidnev Ca Nuclear erade 
1/2 (OD04339) 


100.0 


Gastric Cancer Clontech 
9060397 


6.2 




7 1 

/.J 


NAT Stomach Clontech 

7UUUJ70 


1.5 


83790 Kidnev Ca. Clear cell 
tvoe fOD04340) 


15.0 


Gastric Cancer Clontech 
9060395 


9.3 


83791 KidnevNAT COD04340) 


22.5 


NAT Stomach Clontech 
9060394 


13.3 


83792 Kidnev Ca, Nuclear 
erade 3 COD04348^ 


14.3 


Gastric Cancer GENPAK 
064005 


9.4 



Table 16. Panel 4D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


4Dtml935t 
ag267 


4Dtml888f 
agl308 


93768 Secondary Thl anti-CD28/anti-CD3 


51.0 


23.2 


93769 Secondary Th2 anti-CD28/anti-CD3 


43.5 


24.1 


93770 Secondary Trl anti-CD28/anti-CD3 


42.6 


23.8 


93573_Secondary Thl jresting day 4-6 in IL-2 


11.7 


7.4 


93572_Secondary Th2 resting day 4-6 in IL-2 


21.9 


12.4 


93571 Secondary Trl resting day 4-6 in IL-2 


12.1 


8.0 


93568 primary Thl anti-CD28/anti-CD3 


47.0 


29.5 


93569 primary Th2 anti-CD28/anti-CD3 


28.1 


22.8 


93570_pnmary Trl anh-CD2 8/anti-CD3 


45.1 


37.9 


93565 primary Thl resting dy 4-6 in IL-2 


51.8 


49.3 


93566_primaryTh2 resting dy 4-6 in BL-2 


23.0 


27.9 


93567_primaryTrl resting dy 4-6 in EL-2 


34.2 


27.4 


93351_CD45RA CD4 lymphocyte_anti-CD28/anti-CD3 


32.3 


16.5 


93352_CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


52.5 


29.3 


93251_CD8 Lymphocytes anti-CD28/anti-CD3 


22.8 


14.9 


93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 m EL-2 


20.2 


12.6 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


22.1 


14.2 


93354_CD4_none 


6.8 


8.0 


93252_Secondary Thl/Th2/Trl_anti-CD95 CHI 1 


31.0 


23.0 


93103JLAK cells_resting 


62.0 


30.8 


93788 LAK cells IL-2 


47.3 


27.4 


93787 LAK cells IL-2+IL-12 


41.5 


23.3 


93789 LAK cells IL-2+IFN gamma 


36.1 


27.4 


93790 LAK cells IL-2+IL-18 


27.0 


19.8 


93104 LAK cells PMA/ionomycinandIL-18 


38.2 


21.2 


93578_NK Cells IL-2_resting 


17.0 


14.7 


93109 Mixed Lymphocyte Reaction Two Way MLR 


30.8 


27.7 


9311 0_Mixed Lymphocyte Reaction_Two Way MLR 


19.6 


12.2 
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93111 Mixed Lymphocyte Reaction Two Way MLR 


17.3 


10.4 


93112 Mononuclear Cells (PBMCs) resting 


23.0 


17.2 


93113 Mononuclear Cells (PBMCs) PWM 


91.4 


56.6 


93114 Mononuclear Cells (PBMCs) PHA-L 


52.5 


31.9 


93249 Ramos (B cell) none 


14.6 


14.7 


93250 Ramos (B cell) ionomycin 


18.2 


21.9 


93349 B lymphocytes PWM 


43.2 


30.6 


93350 B lymphoytes CD40L and IL-4 


12.7 


11.3 


92665 EOL-1 (Eosinophil)_dbcAMP differentiated 


5.4 


5.7 


93248 EOL-1 (Eosmophil)_dbcAMP/PMAionomycin 


14.2 


12.9 


93356 Dendritic Cells none 


28.5 


16.2 


93355 Dendritic Cells LPS 100 ng/ml 


23.0 


14.7 


93775 Dendritic Cells anti-CD40 


21.5 


12.3 


93774 Monocytes resting 


81.8 


582 


93776 Monocytes LPS 50 ng/ml 


100.0 


100.0 


93581 Macrophagesresting 


75.3 


33.4 


93582 Macrophages LPS 100 ng/ml 


54.3 


30.8 


93098 HUVEC (Endothelial)_none 


12.7 


6.3 


93099 HUVEC (Endothelial) starved 


18.3 


12.7 


93100 HUVEC (Endothelial) IL-lb 


6.9 


4.9 


93779 HUVEC (Endothelial) IFN gamma 


11.7 


6.9 


93 102 HUVEC (Endothelial) TNF alpha + IFN gamma 


12.9 


6.4 


93101 HUVEC (Endothelial) TNF alpha + 1L4 


20.7 


10.7 


9V781 HUVEC fRndotheliaD TL-1 1 

J J /OX XIV/ ▼ JL>V_^ ^ I jl 1UU Ulwll CH 1 XXj 1 1 


4.8 


2.8 


93583 Lung Microvascular Endothehal Cells_none 


14.8 


7.4 


93584_Lung Microvascular Endothelial Cells_llNra (4 ng/ml; 
and 17 1 b CI ne/mH 


25.3 


9.8 


92662 Microvascular Dermal endothelium none 


27.4 


16.4 


92663_Microsvasular Dermal enaothelium_l Nra (4 ng/ml) and 
TT lh (\ ne/mh 

H^lU ^X llgr 11X1 ^ 


40.3 


17.8 


93773 JBronchial epimehumJTNFa (4 ng/ml) and ELlb (1 

Ug/lXXlf 


37.6 . 


24.1 


0^347 Small AtTWflv PnithplTiiTn nrme 


11.6 


7.3 


93348_Small Airway Epithelhim^TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


81.8 


53.2 


92668 Coronery Artery SMC resting 


382 


24.5 


92669_Coronery Artery SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


32.3 


24.0 


93107 astrocytes resting 


14.7 


8.6 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


24.7 


142 


92666 KU-812 (Basophil) resting 


12.4 


9.9 


92667 KU-812 (Basopnil)_PMA/ionoycm 


46.7 


29.3 


93579 CCD1106(Keiatinocytes) none 


13.7 


8.9 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


81.8 


57.4 


93791 Liver Cirrhosis 


5.4 


4.3 ! 


93792 Lupus Kidney 


6.6 


6.4 


93577 NCI-H292 


32.8 


27.4 
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93358 NCI-H292 IL-4 


41.8 


34.9 


93360 NCI-H292 BL-9 


33.4 


29.7 


93359 NCI-H292 IL-13 


27.0 


. 21.9 


93357 NCI-H292 IFN gamma 


18.6 


15.1 


93777JHPAEC - 


7.5 


4.6 


93778 JIPAECJL-1 beta/TNA alpha 


26.6 


14.5 


93254 Nonnal Human Lung Fibroblast none 


27.0 


12.9 


93253 Nonnal Human Lung Fibroblast TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


11.7 


7.5 


93257 Normal Human Lung Fibroblast IL-4 


31.9 


15.9 


93256 Normal Human Lung Fibroblast IL-9 


0.0 


12.8 


93255_Normal Human Lung Fibroblast IL-13 


38.7 


26.6 


93258 Normal Human Lung Fibroblast IFN gamma 


52.5 


26.1 


93106_Dermal Fibroblasts CCD1070 resting 


57.0 


34.9 


93361_Dermal Fibroblasts CCD1070 TNF alpha 4 ng/ml 


87.1 


60.7 


93105_Dermal Fibroblasts CCD1070 BL-1 beta 1 ng/ml 


46.7 


37.4 


93772_dennal fibroblast IFN gamma 


28.9 


14.5 


93771 dermal fibroblast IL-4 


51.0 


27.7 


93259 1BD Cohtis 1** 


4.9 


4.8 


93260 IBD Cohtis 2 


1.1 


0.8 


93261 IBDCrohns 


1.0 


1.0 


735010_Colon_normal 


12.4 


6.7 


735019_Lung none 


24.7 


11.7 


64028-1 Thymus none 


33.4 


27.5 


64030-1 Kidney none 


22.5 


20.6 



Panel 1 Summary: Ag267 Among the nonnal tissues on this panel, highest expression 
of the MOLla gene is detected in testis (CT value = 25) and adipose. High expression in 
adipose might suggest that the MOLla gene plays a role in the development of metabolic 

5 diseases, such as obesity or diabetes. In addition, expression of this gene is high in a renal 
cancer cell line (CT value = 25). Moderate expression of the MOLla gene is also seen in most 
regions of nonnal brain. Strikingly, the MOLla transcript appears at much higher levels in a 
number of CNS cancer cell lines. Therefore, inhibition of the MOLla gene product using a 
monoclonal antibody and/or small molecule therapeutic may be useful for the treatment of 

0 some renal cell and CNS carcinomas. 

Panel 1.2 Summary: Ag267 Expression of the MOLla gene is highest in the cerebral 
cortex (CT value = 25) with more moderate expression detected in most other regions of 
normal brain, suggesting a role for this gene in neurological function. Consistent with the 
results seen in Panel l s this gene is strikingly overexpressed in a number of CNS cancer cell 

5 lines (specifically glioma and astrocytoma). Moderate overexpression of the MOLla gene is 
also detected in renal cell cancer and lung cancer cell lines relative to the normal controls. The 
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MOLla gene product displays moderate similarity to the Notch protein that has been shown to 
be involved in cell signalling and has been implicated in oncogenesis. Therefore, the MOLla 
gene may be a good marker for CNS or other cancers and would potentially serve as a good 
drug target for the treatment of certain cancers. This gene is also well expressed in several 

5 metabolic tissues (specifically adipose, liver and pancreas) and may thus have application for 
the treatment of metabolic diseases such as diabetes and obesity. Of particular interest is the 
good expression (CT value = 30.6) in pancreas. The human pancreas-specific gene SEL-11 is 
thought to be a negative regulator of the notch receptor (Harada, Y. et al. J Hum Genet 
44(5):330-6, 1999). Thus, the notch-like MOLla gene and notch receptor may have potential 

10 therapeutic use in diseases involving the pancreas. 

Panel 1.3D Summary: Ae267 Among normal tissues, highest MOLla transcript 
levels are found in adipose (CT value = 30). As was seen for Panels 1 and 1 .2, moderate 
expression of this gene is detected in most regions of normal brain and the gene is strikingly 
over expressed in a number of CNS cancer cell lines. In general, expression of the MOLla 

15 gene appears to be higher in cell lines when compared to tissue samples. A cluster of 
expression associated with brain, breast and renal cancer cell lines is evident. Thus, the 
expression of this gene could be associated with cancer cells when compared to normal, since 
these cell lines are derived from cancers. Alternatively, the expression of this gene could be 
associated with cell division, since a high percentage of cells in culture are actively dividing 

10 when compared to cells in tissue. 

Panel 2D Summary: Ag267 Expression of the MOLla gene in panel 2D appears to 
be widespread across most of the samples. However, there seems to be significant 
dysregulation in breast cancers when compared to normal adjacent tissues. Thus, therapeutic 
modulation of this gene might show utility in the treatment of breast cancers. 

-5 Panel 2,2 Summary: Agl308 The expression of this gene appears to be widespread 

across most of the samples in panel 2.2. In a couple of instances of renal cell cancer, there 
seems to be significant dysregulation of the expression of this gene when compared to normal 
adjacent tissue. Thus, therapeutic modulation of this gene might be useful in the treatment of 
a sub-set of renal cancers. 

\0 Panel 4D Summary: Ag267/Agl308 The MOLla transcript is broadly expressed in 

fibroblasts, keratinocytes, B cells, and T cells, although at a moderate level. High expression 
of the transcript is also found in monocytes, whether activated or not. In addition, the 
transcript is up-regulated (7 fold) in keratinocytes and small airway epitheliun by treatment 
with TNFa and EL-1. The Notch-like protein encoded by the MOLla gene may regulate cell 
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survival based on its homology to other Notch proteins. Therefore, protein therapeutics 
(agonist or antagonists) against the MOLla gene product may be beneficial in the treatment of 
lung diseases, such as asthma and emphysema, or in the treatment of skin diseases, such as 
psoriasis and contact sensitivity. 

5 

B. MOL2 

Expression of gene MOL2 was assessed using the primer-probe set Ag2 120, described 
0 in Table 17. Results of the RTQ-PCR runs are shown in Tables 18, 19, 20, and 21 

Table 17, Probe Name Ag2120 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' - GCTGATTGCAAGAAGATGTTTC - 3 ' 


59 


22 


103 


71 


Probe 


TET-5 ' -TTTTGTCAGCCCTGATTTCTTCGACA- 
3 1 -TAMRA 


66.8 


26 


140 


72 


Reverse 


5 » - CCGATATGTCAGAATCTGCATT - 3 ' 


59.1 


22 


166 


73 



5 

Table 18. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


13Dtm3025t 
ag2120 


13dfcn3058t 
ag2120 


Liver adenocarcinoma 


0.5 


0.1 


Pancreas 


0.3 


0.2 


Pancreatic ca. CAPAN 2 


1.0 


1.1 


Adrenal gland 


12.8 


10.8 


Thyroid 


2.1 


1.3 


Salivary gland 


0.6 


1.1 


Pituitary gland 


0.6 


0.3 


Brain (fetal) 


7.9 


8.8 


Brain (whole) 


26.8 


23.8 


Brain (amygdala) 


27.5 


17.8 


Brain (cerebellum) 


17.4 


19.2 


Brain (hippocampus) 


64.6 


58.6 


Brain (substantia nigra) 


2.2 


3.5 


Brain (thalamus) 


3.6 


3.0 


Cerebral Cortex 


100.0 


100.0 1 
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Spinal cord 


0.5 


1.2 


CNS ca. (glio/astro) U87-MG 


0.8 


0.5 


CNS ca. (glio/astro) U-l 18-MG 


3.2 


4.7 


CNS ca. (astro) SW1 783 


0.7 


0.8 


CNS ca * (neuro; met ) SK-N-AS 


0.4 


0.2 


CNS ca. (astro) SF-539 


0.4 


0.3 


CNS ca. (astro) SNB-75 


0.5 


0.2 


CNS ca. (glio) SNB-19 


0.4 


1.2 


CNS ca. (glio)U251 


1.6 


1.3 


CNS ca. (glio) SF-295 


1.9 


0.8 


Heart (fetal) 


3.3 


2.2 


Heart 


0.3 


0.6 


Fetal Skeletal 


6.8 


9.3 


Skeletal muscle 


3.4 


4.0 


Bone marrow 


0.9 


1.6 


Thymus 


0.9 


0.5 


Spleen 


0.4 


0.0 


Lymph node 


12 


0.6 


Colorectal 


1.6 


1.1 


Stomach 


1.0 


0.2 


Small intestine 


0.2 


2.0 


Colon ca. SW480 


0.8 


1.6 


Colon ca * (SW480 met)SW620 


0.0 


1.4 


Colon ca.HT29 


0.2 


0.5 


Colon ca.HCT-1 16 


0.3 


0.2 


Colon ca. CaCo-2 


0.6 


0.0 


83219 CC Well to Mod Diff (OD03866) 


1.5 


0.5 


Colon ca. HCC-2998 


0.6 


0.3 


Gastric ca* (liver met) NCI-N87 


0.5 


1.2 


Bladder 


1.8 


1.0 


Trachea 


0.6 


1.3 


Kidney 


1.3 


2.5 


Kidney (fetal) 


1.7 


4.0 


Renal ca. 786-0 


3.8 


3.7 


Renal ca. A498 


2.6 


3.0 


Renal ca.RXF 393 


2.2 


2.3 


Renal ca. ACHN 


1.1 


0.8 


Renalca.UO-3l 


0.5 


1.2 


Renal ca. TK-10 


3.7 


3.6 


Liver 


0.8 


0.0 


Liver (fetal) 


0.2 


0.0 


Liver ca. (hepatoblast) HepG2 


0.7 


0.8 


Lung 


0.2 


0.7 


Lung (fetal) 


0.4 


0.6 


Lung ca. (small cell) LX-1 


1.2 


0.1 
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T / 11 11\ \T/M TT/A 

Lung ca. (small cell) NCI-H69 


44.8 


40.9 


Lung ca. (s.cell var.) SHP-77 


5.6 


5.2 


Lung ca. (large cell)NCI-H460 


54.3 


74.2 


Lung ca. (non-sm. cell) A549 


0.5 


0.0 


Lung ca. (non-s.cell) NCI-H23 


1.5 


2.0 


Lung ca (non-s.cell) HOP-62 


7.0 


5.3 


Lung ca. (non-s.cl) NCI-H522 


1.1 


0.0 


Lung ca. (squam.) SW 900 


0.3 


0.8 


Lung ca. (squam.) NCI-H596 


8.4 


11.1 


Mammary gland 


2.4 


2.0 


Breast ca.* (pi. effusion) MCF-7 


1.0 


0.7 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


0.0 


Breast ca * (pi. effusion) T47D 


17.3 


18.7 


Breast ca. BT-549 


4.2 


4.7 


Breast ca. MDA-N 


9.3 


9.9 


Ovary 


12.4 


9.9 


Ovarian ca. OVCAR-3 


0.1 


0.0 


Ovarian ca. OVCAR-4 


0.5 


2.7 


Ovarian ca. OVCAR-5 


0.9 


0.9 


Ovarian ca. OVCAR-8 


2.1 


4.0 


Ovarian ca. IGROV-1 


0.4 


0.3 


Ovanan ca.* (ascites) SK-OV-3 


0.8 


0.0 


Uterus 


1.2 


0.7 


Placenta 


1.8 


0.1 


Prostate 


0.5 


0.6 


Prostate ca.* (bone met)PC-3 


3.1 


2.2 


Testis 


1.2 


1.3 


Melanoma Hs688(A).T 


0.8 


0.9 


Melanoma* (met) Hs688(B).T 


1.2 


2.7 


Melanoma UACC-62 


0.7 


0.7 


Melanoma M14 


4.0 


5.5 


Melanoma LOX IMVI 


1.6 


0.3 


Melanoma* (met) SK-MEL-5 


4.2 


3.7 


Adipose 


3.1 


1.9 


Table 19. Panel 2D 


Tissue Name 


Relative Ex) 


pression(%) 


2Dtm3026t 
ag2120 


2Dtm3035t 
ag2120 


Normal Colon GENPAK 061003 


7.3 


7.4 


83219 CC Well to Mod DirIYOD0386tt 


4.3 


7.9 


83220 CC NAT (OD03S66) 


1.7 


2.9 
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83221 CC Gr.2 rectosigmoid COD038681 


2.3 


1.5 


83222 CC NAT COD038681 


1.7 


3.8 


83235 CC Mod Diff fODO39201 


0.2 


0.9 


83236 CC NAT (ODO39201 


0.1 


2.5 


83237 CC Gr.2 ascend colon fOD0392n 


0.5 


0.4 


83238 CC NAT (OD039211 


5.8 


6.4 


83241 CC from Partial Hepatectomv (ODO43091 


6.1 


8.7 


83242 Liver NAT (ODO43091 


4.0 


2.2 


87472 Colon mets to lune fOD04451-0n 


0.0 


0.3 


87473 Lune NAT COD04451-021 


2.9 


3.9 


Normal Prostate Clontech A+ 6546-1 


3.0 


7.8 


84140 Prostate Cancer COD044101 


8.5 


9.0 


84141 Prostate NAT fOD044101 


23.5 


21.5 


87073 Prostate Cancer (OD04720-0O 


7.3 


7.1 


87074 Prostate NAT COD04720-021 


1.7 


11.3 


Normal Lung GENPAK 061 010 


9.2 


7.2 


83239 Lung Met to Muscle COD042861 


0.7 


0.7 


83240 Muscle NAT (OD04286) 


11.3 


12.5 


84136 Lune Malienant Cancer COD031261 


7.9 


4.7 


84137 Lune NAT (OD031261 


6.4 


7.5 


84871 Lune Cancer (OD04404) 


3.0 


3.8 


84872 Lune NAT (OD044041 


2.6 


2.8 


84875 Lune Cancer COD045651 


1.8 


3.4 


84876 Lune NAT (OD045651 


3.6 


2.8 


85950 Lune Cancer COD04237-011 


22.5 


17.3 


85970 Lune NAT (0004237-021 


3.5 


4.5 


83255 Ocular Mel Met to Liver CODO43101 


2.1 


4.1 


83256 Liver NAT (OD043 1 01 


1.2 


1.2 


84139 Melanoma Mets to Lune COD043211 


2.5 


1.7 


84138 Lune NAT (OD043211 


5.3 


3.3 


Normal Kidney GENPAK 061008 


93.3 


100.0 


83786 Kidnev Ca, Nuclear erade 2 (00043381 


55.9 


92.7 


83787 Kidnev NAT COD043381 


37.9 


36.6 


83788 Kidnev Ca Nuclear erade 1/2 COD043391 


67.4 


76.3 


83789 Kidnev NAT (OD043391 


25.3 


332 


83790 Kidnev Ca. Clear cell tvoe fOD043401 


52.5 


43.5 


83791 Kidnev NAT (OD043401 


0.0 


35.6 


83792 Kidnev Ca. Nuclear erade 3 COD043481 


5.0 


7.6 


83793 Kidnev NAT COD043481 


20.7 


26.6 


87474 Kidnev Cancer (OD04622-01 ) 


9.3 


7.3 


87475 Kidnev NAT (OD04622-031 


7.1 


102 


85973 Kidnev Cancer COD04450-011 


27.0 


29.3 


85974 Kidnev NAT COD04450-031 


34.2 


33.7 


Kidney Cancer Clontech 8120607 


4.1 


3.3 


Kidney NAT Clontech 8120608 


9.2 


12.8 
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Kidney Cancer Clontech 8120613 


2.2 


3.3 


Kidney NAT Clontech 8120614 


7.3 


14.9 


Kidney Cancer Clontech 9010320 


22.4 


26.4 


Kidney NAT Clontech 9010321 


18.3 


26.8 


Normal Uterus GENPAK 061018 


9.6 


8.6 


Uterus Cancer GENPAK 06401 1 


2.7 


2.6 


Normal Thyroid Clontech A+ 6570-1 


5.1 


5.3 


Thyroid Cancer GENPAK 064010 


39.2 


44.1 


Thyroid Cancer INVTTROGEN A302152 


30.8 


24.5 


Thyroid NAT INVITROGEN A302153 


3.3 


3.6 


Normal Breast GENPAK 061019 


5.0 


4.5 


84877 Breast Cancer COD045661 


0.8 


1.7 


85975 Breast Cancer COD04590-01) 


9.7 


7.6 


85976 Breast Cancer Mets (OD04590-03^ 


26.1 


33.4 1 


87070 Breast Cancer Metastasis fOD04655-05 > ) 


3.4 


4.1 


GENPAK Breast Cancer 064006 


3.3 


4.4 


Breast Cancer Res. Gen. 1024 


7.2 


8.3 


Breast Cancer Clontech 9100266 


3.1 


3.7 1 


Breast NAT Clontech 9100265 


3.3 


3.9 1 


Breast Cancer INVITROGEN A209073 


8.2 


8.9 


Breast NAT INVITROGEN A2090734 


r 16.2 


11.6 


Normal Liver GENPAK 061009 


1.4 


0.9 


Liver Cancer GENPAK 064003 


1.8 


5.1 


Liver Cancer Research Genetics RNA 1025 


1.3 


2.0 


Liver Cancer Research Genetics RNA 1026 


3.4 


2.4 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


1.6 


0.4 


Paired Liver Tissue Research Genetics RNA 6004-N 


1.3 


1.0 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.0 


6.5 


Paired Liver Tissue Research Genetics RNA 6005-N 


1.6 


0.3 


Normal Bladder GENPAK 061001 


3.4 


9.5 


Bladder Cancer Research Genetics RNA 1023 


10.7 


6.5 


Bladder Cancer INVTTROGEN A302173 


1.8 


2.1 


87071 Bladder Cancer fOD04718-0n 


1.7 


5.2 


87072 Bladder Normal Adiacent COD04718-03) 


4.2 


6.3 


Normal Ovary Res. Gen. 


9.5 


7.4 


Ovarian Cancer GENPAK 064008 


100.0 


95.3 


87492 Ovarv Cancer TOD04768-07) 


4.6 


7.6 


87493 Ovarv NAT (OD04768-08} 


7.3 


5.7 


Normal Stomach GENPAK 061017 


1.7 


3.8 


Gastric Cancer Clontech 9060358 


2.1 


0.5 


NAT Stomach Clontech 9060359 


1.6 


3.1 


Gastric Cancer Clontech 9060395 


3.3 


3.1 


NAT Stomach Clontech 9060394 


2.2 


3.3 


Gastric Cancer Clontech 9060397 


11.0 


14.5 


NAT Stomach Clontech 9060396 


2.8 


4.3 
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Gastric Cancer GENPAK 064005 



2.2 



6.5 



Table 20. Panel 4D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


4Dtm3027t 
ag2120 


4Dtm3027t 
ag2120 


93768_Secondary Thljmti- 
CD28/anti-CD3 


0.4 


93100_HUVEC 
(Endothelial)JI^lb 


11.2 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


0.8 


93779_HUVEC 
(Endothelial)_IFN gamma 


10.1 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


3.1 


93102JIUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


4.1 


93573_Secondary Thl jesting 
day 4-6 in IL-2 


3.4 


93101_HUVEC 
(Endothehal) TOF alpha + IL4 


13.2 


93572_Secondary Th2_resting 
day 4-6 in EL-2 


1.5 


93781_HUVEC 
(Endo1helial)_IL-ll 


8.1 


93571_Secondary Trl_resting 
day4-6inBL-2 


1.5 


93583_Lung Microvascular 
Endothelial Cells none 


3.2 


93568 ^primary Thl_anti- 
CD28/anti-CD3 


0.3 


93584JLung Microvascular 
Endothehal Cells_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


2.4 


93569 jrimary Th2_anti- 
CD28/anti-CD3 


0.8 


92662_Microvascular Dermal 
endothelium none 


0,0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.4 


92663_Microsvasular Dermal 
endotheliumJTNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93565_primary Thl_resting dy 
4-6 in IL-2 


3.1 


93773 JBronchial 

epithehum TNFa (4 ng/ml) and 

ELlb(l ng/ml)** 


3.1 


93566_primary Th2_resting dy 
4-6 in IL-2 


5.5 


93347_Small Airway 
Epithehum_none 


5.4 


93567 jsrirnary Trl_resting dy 
4-6 in IL-2 


0.6 


93348_Small Airway 
Epithehum_TNFa (4 ng/ml) 
andILlb(l ng/ml) 


3.0 


93351 J3D45RACD4 
lymphocyte anti-CD28/anti- 
CD3 


1.3 


92668_Coronery Artery 
SMC resting 


35.6 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


2.4 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb 

0 ng/ml) 


39.0 


93251J3D8 Lymphocytes_anti- 
CD28/anti-CD3 


2.2 


93 107 astrocytes_resting 


1.1 


93353_chronic CD8 
Lymphocytes 2ryjresting dy 4- 
6 in IL-2 


4.8 


93 108_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.9 


93574_chronic CD8 
Lymphocytes 2ry_activated 


• 2.4 


92666JCU-812 
(Basophil)_resting 


0.5 
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CD3/CD28 








pdjjh none 




92667_KU-812 

t^ts asopnn ; JrivjLA/ionoycm 




93252 Secondary 
Thl/Th2Trl anti-CD95 CHI 1 


0.7 


93579 CCD1106 
(Keratinocytes)_norie 


0.9 


93103_LAK cells_resting 


7.2 


93580 CCD1 106 
(Keratinocytes) TNFaand 
IFNg ** 


2.6 


93788 LAK cells EL-2 


0.4 


93791 Liver Cirrhosis 


5.5 


Q77C7 T AV TT OJ-TT n 


Z.O 


y3792_Lupus Kidney 


9.3 


93789 LAK cells IL-2+TFN 

s l \JS i^fUv vvllO JUL/ ■£« ' XX J. 1 

gamma 


7.7 


93577 NCI-H292 


2.0 


y5ly\j LA)\ CeilS LL-Z+UL-lo 


/i 1 
4.1 


93358 NLI-H292 IL-4 


5.3 


93104_LAK 

cells PMA/ionomycin and EL- 
18 


3.2 


93360 NCI-H292 EL-9 


3.8 


93578 INK Cells xL-2_resting 


2.3 


93359 NC3-H292 IL-13 


1.3 


93 1 09 JVf ixed Lymphocyte 
Reaction Two Way MLR 


2.7 


93357_NCI-H292 IFN gamma 


3.4 


93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 


4.0 


93777 HPAEC - 


9.0 


93 1 1 1 JVGxed Lymphocyte 
Reaction Two Way MLR 


5.2 


93778JxPAEC_IL-l beta/TNA 
alpha 


15.4 


93 1 12_Mononuclear Cells 
(PBMCs) resting 


6.4 


93254_Normal Human Lung 
Fibroblast none 


1.7 


93 1 13_Mononuclear Cells 
(PBMCs)_PWM 


5.2 


93253_Normal Human Lung 
Fibroblast^TNFa (4 ng/ml) and 
EL-lb (1 ng/ml) 


0.0 


93 1 14JMononuclear Cells 
(PBMCs)_PHA-L 


1.8 


93257_Normal Human Lung 
Fibroblast IL-4 


2.8 


93249 _Ramos (B cell) none 


3.9 


93256_Normal Human Lung 
Fibroblast IL-9 


1.6 


93250_Ramos (B 
cell) ionomycin 


1.6 


93255_Normal Human Lung 
Fibroblast IL-13 


1.0 


93349_B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gairima 


1.4 


93350_B lymphoytes_CD40L 
andIL-4 


3.2 


93106 JDermal Fibroblasts 
CCD1070 resting 


0.6 


92665 JEOL-1 

(EosinopMl)_dbcAMP 

differentiated 


67.4 


9336 l_Dernial Fibroblasts 
CCD1070_TNF alpha 4 ng/ml 


2.3 


93248_EOL-l 

(EosinopmI)_dbcAMP/PMAion 
omycin 


56.6 


93105_DermaI Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


5.4 


93356 Dendritic Cells none 


6.0 


/ /2_aermal nbroDiast^irN 
saninia 


0.5 


93355_Dendritic Cells_LPS 
100 ng/ml 


15.5 


93771 dermal fibroblast IL-4 


3.0 


93775 Dendritic Cells ami- 
CD40 


13.5 


93259 IBD Colitis 1** 


1.3 


93774_Monocytes resting 


46.0 


93260 IBD Colitis 2 


5.8 


93776_Monocytes_ LPS 50 


4.9 


93261 ffiDCrohns 


4.2 
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ng/ml 








Q ^ S 51 1 r*frvr>Vi a dpc T*f»c+in ct 




7^^010 CrArm normal 

/jjkjiv L/Oion. normal 


^ ft 

J.O 


93582 JVlacroplmgesJLPS 100 
ng/ml 


24.8 


735019 Lung none 


7.0 


93098_HUVEC 
(Endothelial) none 


10.2 


64028-1 Thymus_none 


100.0 


93099 JHUVEC 
(Endothelial) starved 


23.8 


64030-1 Kidney none 


18.2 



Table 21. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative* 
Expression(%) 


CNSlx4tm618 
4t ag2120 a2 


CNSlx4tm618 
4t ag2120 a2 


102611 RA4Cnntrnl 

lUfcUJJ JJ/V+ V-/UX1U.UI 


46 ^ 


1fl9A(l^ RA17PW 


90 1 


102641 BA4Control2 


42.9 


102612 BA17 PSP2 


10.5 


102625 BA4 Al2heimer's2 


5.2 


102637 Sub Nigra Control 


10.6 


102649 BA4 Parkinson's 


38.5 


102645 Sub Nigra Control2 


29.1 


102656 BA4 Parkuison's2 


100.0 


102629_Sub Nigra 
Alzheimer , s2 


5.8 


102664 BA4 Huntington's 


53.8 


102660 Sub Nigra Parkinson's2 


20.6 


102671 BA4 Huntington's2 


4.3 


102667_Sub Nigra 
Huntington's 


21.5 


109601 RAdP<3P 




102674_Sub Nigra 
riunmigion sz 


14. / 


107610 "RA4PSP? 




107614 Q11H Tvlirrra PCP7 

iuzoi*i , _oud xNigra r&r/. 


J.O 


102588 BA4 Deoression 


11.8 


1 025 92 Sub Ni era DeTrresqion 


3.2 


102596_BA4 Depression2 


3.5 _j 


102599 Sub Nigra Depression 


2.4 


102634 BA7 Control 


45.6 


102636 Glob Palladus Control 


1.8 


102642 BA7 Control 


37.9 


102644 Glob Palladus Control2 


7.8 


102626 BA7Alzheimer , s2 


8.5 


102620 Glob Palladus 
Alzheimer's 


6.4 


102650 BA7 Parkinson's 


11.7 


102628_Glob Palladus 
Alzheimer^ 


2.5 


102657 BA7Parkinson's2 


54.6 


102652_Glob Palladus 
Parkinson's 


34.4 


102665 BA7 Huntington's 


41.1 


102659_Glob Palladus 
Parkinson , s2 


3.1 


102672_BA7 Huntington's2 


34.3 


102606 Glob Palladus PSP 


5.2 


102604 BA7PSP 


36.2 


102613 Glob Palladus PSP2 


0.0 


102611 BA7PSP2 


212 


102591_Glob Palladus 
Depression 


3.7 


102589_BA7 Depression 


4.5 


102638 JTemp Pole Control 


r 11.0 


102632 BA9 Control 


18.1 


102646 Temp Pole Control2 


40.1 


102640 BA9 Control 


76.7 


102622_Temp Pole Alzheimer's 


2.7 


102617 BA9 Alzheimer's 


8.0 


102630 Temp Pole 


3:4 
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Alzheimer ? s2 




102624 BA9 Alzheimer's! 


4.6 


102653 _Temp Pole Parkinson's 


13.9 


102648 BA9 Parkinson's 


28.7 


102661_TempPole 
Parkinson , s2 


20.8 


102655 BA9 Parkuison's2 


55.5 


102668_Temp Pole 
Huntington's 


1 27.6 


102663 BA9 Huntington's 


34.2 


102607_Temp Pole PSP 


2.5 


102670 BA9 Huntington^ 


4.7 


102615 Temp Pole PSP2 


3.7 


102602 BA9PSP 


11.6 


102600_Temp Pole 
Depression2 


1.8 


102609 BA9PSP2 


3.8 


102639 Cing Gyr Control 


70.7 


102587_BA9 Depression 


5.0 


102647 Cing Gyr Control2 


23.9 


102595 BA9 Depression2 


3.2 


102623_Cing Gyr Alzheimer's 


13.8 


102635 BA17 Control 


37.0 


102631 Cing Gyr Alzheimer's2 


7.8 


102643_BA17 Control2 


62.0 


102654 Cing Gyr Parkinson's 


13.2 


102627 BA17 Alzheimer , s2 


2.9 


102662 Cing Gyr Parkinson^ 


23.0 


102651 BA17 Parkinson's 


,_ 13.4 


102669 Cing Gyr Huntington's 


40.3 


102658 BA17 Parkinson^ 


61.3 


102676__Cing Gyr 
Huntington , s2 


12.9 


102666 BA1 7 Huntington's 


28.0 


102608 Cing Gyr PSP 


7,6 


102673 BA17Huntington's2 


8.4 


102616 Cing Gyr PSP2 


5.6 


102590 BA17 Depression 


2.3 


102594_Cing Gyr Depression 


4.1 


102597 BA17 Depression 


10.1 


102601 Cing Gyr Depression2 


4.6 



Panel 13D Summary: Ag2120 Two replicate experiments using the same probe and 
primer set show very comparable results. Expression of the MOL2 gene is highest in the 
cerebral cortex (CT value = 29). Moderate expression is detected in all other regions of the 
brain except thalamus and substantia nigra; this observation suggests that the MOL2 gene may 
be associated with normal brain homeostasis. Thus, this protein shows a brain-preferential 
expression; see write-up on Panel CNS.01 for discussion of utility. In addition, expression of 
the MOL2 gene appears to be down-regulated in CNS cancer cell lines. Overexpression of the 
MOL2 gene is also detected in several lung cancer cell lines relative to normal control. 
Therefore, this gene might be a good target for the detection or treatment of CNS and lung 
cancers. 

Panel 2D Summary: Ag2120 Two replicate experiments using the same probe and 
primer set show very comparable results. Expression of the MOL2 gene in panel 2D reveals 
an association of expression in thyroid, breast and kidney cancers when compared to their 
respective normal adjacent tissues. Thus, therapeutic modulation of this gene with inhibitory 
monoclonal antibodies and/or small moleculte therapeutics may show utility in treatment of 
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these diseases. In addition, the MOL2 gene might be useful as a marker for thyroid, breast and 
kidney cancers. 

Paiiel 4D Summary: Ag 2120 The MOL2 gene is expressed at highest levels in the 
thymus (CT value =31), In addition, the transcript is also expressed in eosinophils, monocytes, 

5 macrophages and coronary artery. Interestingly, it is down regulated in LPS-treated monocytes 
and to a lesser degree in LPS treated macrophages. Therefore, protein therapeutics (agonists or 
antagonists) designed against the protein encoded for by this transcript could reduce 
inflammatory process observed in asthma, emphysema, osteoarthritis and sepsis. 

Panel CNSD.01 Summary: Ag2120 The insulin and insulin-like growth factors 

.0 belong to a family of polypeptides essential for proper regulation of physiologic processes 
such as energy metabolism, cell proliferation, development, and differentiation. The insulin- 
like growth factors bind to IGF with high affinity and compete with the IGF receptor for IGF 
binding. Transgenic mice overexpressing insulin-like growth factor binding proteins (IGFBPs) 
tend to show brain developmental abnormalities, suggesting a role for these proteins in 

15 neurodevelopment. Furthermore, treatment with glycosaminoglycans (which increases muscle 
re-innervation after motor neuron death) upregulates serum levels of both IGF and IGFBP. 
Thus, the novel IGFBP encoded by the MOL2 gene may be useful in the treatment of diseases 
such as ALS, multiple sclerosis, and peripheral nerve injury on the basis of its homology to 
other established IGFBPs. The expression profile of this gene suggests that it is expressed 

10 preferentially in the brain, with highest levels in the cerebral cortex and hippocampus, two 
regions that are known to degenerate in Alzheimer's disease. Examination of the expression 
profile on Panel CNS.01 shows that most regions of both control and diseased brains express 
this protein; however the levels are decreased in the motor cortex in progressive supranuclear 
palsy and depression. Thus, this protein may additionally be of use in the treatment of 

15 Alzheimer's disease, progressive supranuclear palsy, and depression. 

C. MOL3a 

JO Expression of gene MOL3a was assessed using the primer-probe set Agl493, 

described in Table 22. Results of the RTQ-PCR runs are shown in Tables 23, 24, 25, and 26. 

Table 22. Probe Name Agl493 
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Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
HO: 


Forward 


5 • -GTGAAATCTGGCGTGGAGTATA- 3 • 


59,1 


22 


1224 


74 


Probe 


FAM-5 1 -CCTTGATGGGCACAGCCATCTTG- 
3 1 -TAMRA 


70 


23 


1274 


75 


Reverse 


5 » -GTACTGGTTCCCAGGTACATGA-3 ' 


58.8 


22 


1318 


76 



Table 23. Panel 1.2 



Tissue Name 


Relative 

X? vnrncrlnn fOA.\ 

HiXpression^ /oj 


Tissue Name 


Relative 
HiXpression^ /o) 


agl493 " 


agl493 


Endothelial cells 


0.2 


Renal ca. 786-0 


0.0 


Endothelial cells (treated) 


2.4 


Renal ca. A498 


0.5 


Pancreas 


0.1 


Renal ca..RXF 393 


0.9 


Pancreatic ca. CAP AN 2 


0.1 


Renal ca. ACHN 


0.2 


Adrenal Gland (new lot*) 


2.6 


Renal ca.UO-31 


1.3 


x nyroio 


1 A 


DmioI nek ' I ~lf in 

nenai ca. lis^-iu 


U.o 


oanvary giana 


Zl.o 


Liver 


1 A 

1.4 


i ltuixary giana 


ft A 


Liver iietai; 


Z.J 


Brain (fetal) 


3.3 


Liver ca. (hepatoblast) HepG2 


0.7 


Brain (whole) 


2.1 


Lung 


0.8 


Brain (amygdala) 


8.0 


Lung (fetal) 


1.0 


Brain (cerebellum) 


0.3 


Lung ca. (small cell) LX-1 


0.4 


Brain (hippocampus) 


15.0 


Lung ca. (small cell) NCI-H69 


1.9 


Brain (thalamus) 


3.5 


Lung ca. (s.cell var.) SHP-77 


0.0 


Cerebral Cortex 


30.1 


Lung ca. (large cell)NCI-H460 


0.7 


Spinal cord 


0.2 


Lung ca. (non-snx cell) A549 


1.0 


CNS ca. (glio/astro) U87-MG 


0.2 


Lung ca. (non-s.cell) NCI-H23 


0.2 


CNS ca. (glio/astro) U-118-MG 


0.3 


Lung ca (non-s.cell) HOP-62 


1.8 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (non-s.cl) NCI-H522 


11.9 


CNS ca * (neuro; met ) SK-N- 
AS 


0.5 


Lung ca. (squam.) SW 900 


0.8 


CNSca. (astro) SF-539 


0.4 


Lung ca. (squam.) NCI-H596 


1.0 


CNS ca. (astro) SNB-75 


0.1 


Mammary gland 


2.5 


CNSca.(glio)SNB-19 


0.4 


Breast ca.* (pi. effusion) MCF- 
7 


3.7 


CNSca. (glio)U251 


0.2 


Breast ca.* (pl.ef) MDA-MB- 
231 


0.0 


CNS ca. (glio) SF-295 


1.3 


Breast ca.* (pi. effusion) T47D 


17.6 


Heart 


5.1 


Breast ca. BT-549 


0.2 


Skeletal Muscle (new lot*) 


8.0 


Breast ca. MDA-N 


0.4 


Bone marrow 


15.6 


Ovary 


2.7 


Thymus 


1.2 


Ovarian ca. OVCAR-3 


8.3 


Spleen 


10.4 


Ovarian ca. OVCAR-4 


16.6 
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Lyinpn nocie 


0.7 


Ovarian ca. OVCAR-5 


5.1 


LAJioreciai 


A A 

U.9 


Ovarian ca. OVCAR-o 


0.8 


Stomach 


2.9 


Ovanan ca. IGROV-1 


70.7 


Small intestine 


4.7 


Ovanan ca.* (ascites) SK-OV-3 


0.7 


Colon ca.SW480 


0.2 


Uterus 


0.6 


Colon ca * (SW480 met)SW620 


0.0 


Placenta 


0.6 


Colon ca. HT29 


2.3 


Prostate 


27.9 


Colon ca. HCT-1 16 


0.0 


Prostate ca * (bone met)PC-3 


0.3 


Colon ca. CaCo-2 


0.0 


Testis 


0.6 


83219 CC Well to Mod Diff 
(OD03866} 


1.4 


Melanoma Hs688(A).T 


0.2 


Colon ca. HCC-2998 


2.8 


Melanoma* (met) Hs688(B).T 


0.4 


Gastric ca * (liver met) NCI- 
N87 


1.6 


Melanoma UACC-62 


0.5 


Bladder 


6.9 


Melanoma M14 


0.1 


Trachea 


0.5 


Melanoma LOX IMVI 


0.1 


Kidney 


73.7 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney (fetal) 


4.7 


Adipose 


100.0 


Table 24. Panel 1. 3D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


13dx4tm5350f 
_agl493 bl 


1.3dx4tm5350f 
agl493 bl 


Liver adenocarcinoma 


1.2 


Kidney (fetal) 


18.7 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


1.9 


Renal ca. A498 


0.0 1 


Adrenal gland 


1.7 


Renal ca. RXF 393 


2.9 


Thyroid 


38.0 


Renal ca. ACHN 


1.0 


Salivary gland 


30.8 


Renal ca. UO-3 1 


0.8 


Pituitary gland 


4.5 


Renal ca. TK-10 


0.8 


Brain (fetal) 


48.3 


Liver 


0.4 


Brain (whole) 


60.7 


Liver (fetal) 


11.2 


Brain (amygdala) 


100.0 


liver ca. (hepatoblast) HepG2 


0.6 


Brain (cerebellum) 


9.2 


Lung 


29.6 


Brain (hippocampus) 


68.2 


Lung (fetal) 


15.6 


Brain (substantia nigra) 


11.4 


Lung ca. (small cell) LX-1 


0.2 


Brain (thalamus) 


20.8 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


41.1 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


10.0 


Lung ca. flarge cell)NCI-H460 


0.5 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sra cell) A549 


0.4 


CNS ca. (glio/astro) U-118-MG 


1.3 


Lung ca. (ncm-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1 783 


0.7 


Lung ca (non-s.cell) HOP-62 


2.6 


CNS ca.* (neuro; met ) SK-N- 
AS 


1.9 


Lung ca. (non-s.cl) NCI-H522 


3.0 
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CNS ca. (aslro) SF-539 


0.5 


Lung ca. (squam.) SW 900 


0.2 


CNS ca. (astro) SNB-75 


0.4 


Lung ca. (squam.) NCI-H596 


0.0 


CNSca.(glio)SMB-19 


0.4 


Mammary gland 


22.3 


CNSca.(glio)U251 


1.2 


Breast ca.* (pi. effusion) MCF- 
7 


14.1 


UN a ca. (gho) br-295 


0.6 


Breast ca* (pl.ef) MDA-MB- 
231 


0.0 


Heart (tetal) 


1.3 


Breast ca.* (pi. effusion) T47D 


53.3 


Heart 


1.4 


Breast ca. BT-549 


0.5 


retal bKeletal 


A 'I 

4.2 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


8.8 


Ovary 


2.1 


Bone marrow 


-JO A 

78.4 


Ovarian ca. OVCAR-3 


8.7 


inymus 


3.9 


O van an ca. OVCAR-4 


25.1 


Spleen 


53.3 


Ovarian ca. OVCAR-5 


3.8 


Lymph node 


37.3 


Ovanan ca. OVCAR-8 


2.6 


colorectal 


c c 
6.6 


Ovanan ca. IGROV-1 


29.2 


otomacn 


23.1 


Ovanan ca.* (ascites) SK-OV-3 


0.5 


Small intestine 


12.5 


Uterus 


8.9 


Colon ca. SW480 


0.0 


Placenta 


10.9 


Colon ca * (SW480 met)SW620 


0.0 


Prostate 


50.9 


Colon ca. HT29 


2.9 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


18.7 


Colon ca. CaCo-2 


0.8 


Melanoma Hs688(A).T 


0.5 


83219 CC Well to Mod Diff 
(OD03866) 


8.2 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.8 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- . 
N87 


2.8 


Melanoma M14 


0.5 


Bladder 


5.3 


Melanoma LOX IMVI 


0.0 


Trachea 


35.6 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


15.0 


Adipose 


60.2 


Table 25. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2Dtm2527f ag 
1493 


2Dtm2527f ag 
1493 


Normal Colon GENPAK 
061003 


41.2 


Kidney NAT Clontech 8120608 


283 


83219 CC Well to Mod Diff 
fOD03866) 


8.0 


Kidney Cancer Clontech 
8120613 


10.7 


83220 CC NAT (OD03S66) 


9.3 


Kidney NAT Clontech 8 120614 


46.0 


83221 CC Gr.2 rectosigmoid 
COD03868) 


5.1 


Kidney Cancer Clontech 
9010320 


48.6 


83222 CC NAT (OD03868) 


2.0 


Kidney NAT Clontech 9010321 


36.6 


83235 CC Mod Diff 


6.3 


Normal Uterus GENPAK 


8.4 
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(ODO3920) 




061018 




83236 CC NAT (Or)Cft9?(i\ 


A A 


Uterus Cancer GENPAK 

06401 1 


17 4 


83237 CC Gr.2 ascend colon 


17 5 


Normal Thyroid Clontech A+ 

6570-1 


IUU.U 


83238 CC NAT fOD03921^ 


6 1 


Thyroid Cancer GENPAK 
064010 




£1741 PP -fi-rYm Po-r+i*l 

Hetmtectomv fODO4309^ 


17 0 

L f ,\J 


l nyr oiu L,ancer US V 1 1 KAJCxbN 


7R ^ 


83242 Liver NAT (ODO43091 


7 6 


Thyroid NAT INVTTROGEN 
A302153 


44 4 


o/H//. uoion mets to iun£ 
iT>r)04451-011 


16 6 

10. u 


Normal Breast orisNrAK. 

061010 


^6 1 


07/1 7O T nr\rr XT AT fr^V\(\AA ^ 1 


ZD. D 


o4o / / Breast Cancer 


24. / 


02V 


ffYn04 5 66^ 


Normal Prostate Clontech A+ 
6S46-1 

UJ'+Lr X. 


87 4 


85975 Breast Cancer 

/T)"n045Q0-01 1 


70 7 


84140 Prostate Cancer 


jOJ 


85976 Breast Cancer Mets 


1 /.O [ 


ronft44in^ 


fnri045 o o -A 3^ 


84141 Prostate NAT 


47 0 


87070 Breast Cancer Metastasis 


70 6 
fy.O 


fOD044101 


(01104655-05^ 


87073 Prostate Cancer 
^01^04770-01^ 


16 1 


GENPAK Breast Cancer 

064006 


O-c O 


87074 Prostate NAT 
/Tvno4770Ji7^ 

IU1JU4/ZU-UZ} 


51 A 


DrAtnf ^nMAew D an /vm 1 AO/I 

crease cancer Kes. uen. ±UZ4 


DD.D 


Mrrrmal T 1 in rr fTPXTP A V H6101A 




Breast Cancer Clontech 

01 HO") 66 


z4.0 


83239 Lung Met to Muscle 

\ \Jxs Wtxi O VJ j 


14 A 
In. 4 


Rr#»acf "MAT Mrkniwlt 01 00765 

oreasi iNAi i^iontecn y iuu^oj 


Id. 1 


83240 Muscle NAT 
(OD04286> 


4.5 


Breast Cancer INVITROGEN 
A209073 


29.1 


84136 Lime Malignant Cancer 
fOD031261 


36.1 


Breast NAT INVTTROGEN 
A2090734 


29.9 


841 37 Lune NAT (OD03 1261 


71.2 


Normal I iver GFNPAK 

i ~ ui nidi jLvivvi vj jLwj ijr/m 

061009 


1.0 


84871 Lune Cancer fOD04404> 


68.3 


Liver Cancer GENPAK 064003 


1.6 


84872 Lune NAT fOD04404 , > 


33.7 


Liver Cancer Research Genetics 
RNA1025 


7.4 


84875 Lune Cancer fOD04565") 


25.5 


Liver Cancer Research Genetics 
RNA 1026 


4.3 


84876 Lune NAT/OD045651 


18.4 


Paired Liver Cancer Tissue 
Kesearcn Cjeneucs KNA 6004- 
T 


8.5 


ojyjU j-riine uancer [vjijwzd /- 

on 


45.1 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


10.1 


85970 Lune NAT (OD04237- 
02} 


55.1 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


7.5 


83255 Ocular Mel Met to Liver 
(ODO4310) 


8.7 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


2.8 


83256 Liver NAT COD043 1 0^ 


4.7 


Normal Bladder GENPAK 
061001 


11.7 


84139 Melanoma Mets to Lune 


4.0 


Bladder Cancer Research 


6.4 
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( VDkjhdJ. 1 ) 




t~\ i" "PI"X.T A 1 

Genetics RNA 1023 




84138 LunpNAT fOD0432n 


50.3 


Bladder Lancer IN VITROGEN 
A302173 


50.3 


iNOimai Jsjoney ujij.>.r ajv 
061008 


53.2 


o /u / 1 jd ladder cancer 
(OD04718-01) 


. 35.4 . 


s3 /oo Sidney la, JNuciear 


13.6 


6/012 Bladder Normal 


13.6 


graae z 1 vjlajhjjo ) 


Adi acent f VUW1 1 8-03 ) 


83787 KidnevNAT (OD04338) 


54.0 


Normal Ovary Res. Gen. 


6.4 


83788 Kidnev Ca Nuclear erade 
1/2 (OD04339) 


23.0 


Ovarian Cancer GENPAK 
064008 


22.1 


83789 KidnevNAT (OD04339) 


26.6 


87492 Ovarv Cancer 
(OD04768-07) 


29.3 


83790 Kidnev Ca, Clear cell 


31.0 


87493 Ovarv NAT COD04768- 


20.7 


type (OD04340) 


08) 


83791 KidnevNAT (OD04340) 


49.7 


Normal Stomach GENPAK 
061017 


21.9 


83792 Kidnev Ca, Nuclear 
grade 3 t QDQ4348) 


7.8 


Gastric Cancer Clontech 
9060358 


12.6 


83793 Kidnev NAT (OD04348) 


35.8 


NAT Stomach Clontech 
9060359 


33.7 


87474 Kidnev Cancer 
(OD04622-01) 


17.8 


Gastric Cancer Clontech 
9060395 


15.6 


87475 Kidnev NAT TOD04622- 
03} 


15.4 


NAT Stomach Clontech 
9060394 


51.8 


85973 Kidnev Cancer 
fOD04450-01) 


1.7 


Gastric Cancer Clontech 
9060397 


16.8 


85974 Kidnev NAT COD04450- 
03} 


43.2 


NAT Stomach Clontech 
9060396 


12.4 


Kidney Cancer Clontech 
8120607 


4.3 


Gastric Cancer GENPAK 
064005 


12.9 


Table 26. Panel 4.1D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Espression(%) 


4.1dx4tm6520£ 
agl493 al 


4.1dx4tm6520f 

^agl493_al 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


3.8 


93100_HUVEC 
(Endoraehal)JL-lb 


0.0 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


27.0 


93779JETUVEC 
(Endothelial) JFN gamma 


0.6 


93770_Secondary Trljinti- 
CD28/anti-CD3 


11.9 


93102JIUVEC 

(Endofcelial) JTNF alpha + IFN 

gamma 


1.0 


93573_Secondary Thl_resting 
day 4-6 in JL-2 


1.1 


93101JIUVEC 
(Endofhehal)_TNF alpha + IL4 


0.9 


93572_Secondary Th2_jesting 
day 4-6 in IL-2 


3.2 


93781JEfUVEC 
(Endothelial) IL-11 


0.6 


93571_Secondary Trl j-esting 
day 4-6 in IL-2 


1.6 


93583 JLung Microvascular 
Endothelial Cells none 


1.6 


93568 jrimary Thl_anti- 


6.7 


93584 Lung Microvascular 


0.6 
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CD2 S/anti 




Fndftthplial PpITq TMFa (H 

.l^liUDUIClial V_/CJia xjJSL a \jt 

ng/ml) and ILlb (1 ng/ml) 




93569 primary Th2_anti- 
CD28/anti-CD3 


84 


92662_Microvascular Dermal 

vllU-U U.1WJL1 U1L1 U.U11G 


ft 0 


93570 nrimarv Trl anti- 
CD28/anti-CD3 


1.9 


92663_Microsvasular Dermal 

f*nHnthp1iiTm TMPa (A nalmW 

and ILlb (1 ng/ml) 


0.3 


93565 nrimarv Tin 1 resting dv 
4-6inIL-2 


0.4 


93773 JBronchial 

Pnithpliiim 'I'M pa (A.Ti<r/mV\ an^ 

ILlb (1 ng/ml) ** 


2.1 


93566__primary Th2jresting dy 
4-6 tn TT -? 

f V ill iij L 


ft 7 


93347_Small Airway 
-L>pi LuciiLun_nonc 


1 (\ 

i.U 


93567__primary Trl_restmg dy 

Af> in TT -9 


ft 7 


93348_Small Airway 
EpimehumJTNFa (4 ng/ml) 
ana jjl i d ^ i ng/mi j 




93351_CD45RACD4 

IvrrwVhftevte fl*nt{«CFi7R/flTiti- 

CD3 


3.8 


y/,o\) o_vA>iunery /vrcery 
SMC resting 


■ 0.1 


93352_CD45ROCD4 

lvrnrihocvte an ti jCTY) 8/an H - 

CD3 


7.1 


92669_Coronery Artery 

SMC TNTFh (A noVmtt anil TT 1 h 

OiXx\s 1 IN I'd. lLgJU.ll) dllU JJL* 1 U 

(1 ng/ml) 


0.4 


9325 1_CD8 Lymphocytes anti- 
CT^ 8/ariti-Cr>3 


fi 1 

O. 1 


y j i v t irucyics^_rcsung 


ft 1 


93353 jtoonic CD8 

T .VTTYrVh c\ fvtp c 9rv ri*cfin or A\r A.~ 

6inIL-2 


25.6 


ng/ml) and ILlb (1 ng/ml) 


0.0 


93574 chronic f"DR 
Lymphocytes 2ry activated 
CD3/CD28 


9.9 


92666 JCU-812 
(Basophil)_restmg 


0.3 


93354 CD4 none 


0.5 


(Basophil) PMA/ionoycin 


0.5 


93252 Secondary 
Thl/Th2/Trl ami-CD95 CH11 


1.2 


93579_CCD1106 
(Keratinocytes) none 


4.2 


93 103JLAK cells_resting 


25.6 


93580_CCD1106 
(Keratinocytes) JTNFa and 
IFNg ** 


4.0 


93788 LAK cells 2L-2 


3.2 


93791 Liver Cirrhosis 


1.7 


93787 LAK cells IL-2+IL-12 


6.4 


93577_NCI-H292 


3.3 


93789_LAK celbJL-2+IFN 
gamma 


5.3 


93358 NCI-H292 JDL-4 


5.5 


93790 LAK cells IL-2+IL-18 


4.6 


93360 NCI-H292 IL-9 


4.6 


93104_LAK 

cells PMA/ionomycin and IL- 
18 


11.6 


93359 J*a-H292JL-13 


6.3 


93578 NK Cells IL-2 resting 


3.0 


93357 NCI-H292 IFNeamma 


3 4 


93 109_Mixed Lymphocyte 
ReactionTwo Way MLR 


17.2 


93777 HPAEC - 


0.2 


93 1 10_Mixed Lymphocyte 
ReactionJTwo Way MLR 


13.5 


93778_HPAEC_1L-1 beta^TNA 
alpha 


0.5 


93 1 1 lJVlixed Lymphocyte 
ReactionTwo Way MLR 


5.4 


93254 JSIormal Human Lung 
Fibroblast none 


0.5 


93 1 ^Mononuclear Cells 
(PBMCs) resting 


9.1 


93253^010^1 Human Lung 
Fibroblast TNFa (4 ng/ml) and 


0.3 
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IT -lb H np/ml") 




93 1 ^Mononuclear Cells 


1 1 <; 
n.j 


93257 JSformal Human Lung 

JriDTODiaSt iL-^f 


i).Z 


93 1 14_Mononuclear Cells 


ZU.J 


93256_Normal Human Lung 

t?ihr/Vhlac+ TT Q 
PlDrOUlaoL ILr-y 


U.J 


^j^^tjr j\ainu£> \D K/Ciij none 


/U.J 


93255_Normal Human Lung 

EiKrrvKlocr TT 1 ^ 

rioroDioSi jjl-jlj 


\J.O 


93250 JRiirnos (B 
cell) ionomycin 


100.0 


93258_Nonnal Human Lung 
Fibroblast IFN garnrna 


0.5 


93349_B lymphocytes PWM 


12.4 


931u6JDermal ribroblasts 
CCD1070_resting 


0.5 


93350JB lymphoytes_CD40L 
ana LL-4 


64.9 


93361_Dermal Fibroblasts 
CCD1070 TNF alpha 4 ng/ml 


4.1 


(Eosinophil)_dbcA3VlP 
differentiated 


10.0 


93105_Dermal Fibroblasts 
CCD 1070 IL-1 beta 1 ne/ml 


0 1 

VJ. X 


93248_EOL-l 

fEosinonhin dhcAMP/PMAion 
omycin 


6.9 


93772 dermal fibroblast TFN 

.7 J 1 t it UVllliCll JL1U1 UUldol -LL 1> 

gamma 


1.0 


93356 Dendritic Cells none 


10.1 


93771 dermal fibroblast IL-4 


2.2 


93355 Dendritic Cells TPS 
100ng/ml 


21.1 


93892 Dermal fibroblasts none 


1.0 


93775 Dendritic Cells anti- 
CD40 


9.9 


99202 Neutrophils TNFa+LPS 


9.2 


93 774_Monocytes resting 


38.2 


99203 Neutrophils none 


38.1 


93776 Monocvtes LPS 50 
ng/ml 


51.1 


735010 Colon normal 


1.2 


9^5R1 A^nprnWluiO'^c trc+itict 


18 4 

10. 'T 


7^^fl1Q Timer nnnp 

/ d j\j i y idling nunc 


c « 

J. J 


93582_Macrophages - LPS 100 
ng/ml 


19.7 


64028-1 Thymus none 


8.2 


93098_HUVEC 
(Endothelial)_none 


0.0 


64030-lKidneynone 


9.8 


93099_HUVEC 
(Endothelial)_starved 


0.3 







Table 27. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tm6179f 
_agl493 bl 


cnslx4tm6179£ 
agl493 bl 


102633_BA4 Control 


14.8 


102605 JBA17PSP 


15.9 


102641_BA4 Control 


51.1 


102612 BA17PSP2 


8.3 


102625 BA4Alzheimer , s2 


3.6 


102637__Sub Nigra Control 


28.5 


102649 BA4 Parkinson's 


36.3 


102645_ Sub Nigra Control2 


47.1 


102656 B A4 Parkinson's2 


54.3 


102629_Sub Nigra 
Alzheimer , s2 


3.3 


1 02664 JBA4 Huntington's 


17.2 


102660^ Sub Nigra Parkinson^ 


61.6 


102671JBA4 Huritington , s2 


4.3 


102667_Sub Nigra 
Huntington's 


37.6 
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IUZOUj xSA4 Jror 




102674_Sub Nigra 
rluntmgton s2 


8.2 


102610 BA4PSP2 


14.0 


102614_Sub Nigra PSP2 


4.6 


1 025 8 8_BA4 Depression 


14.9 


102592_Sub Nigra Depression 


6.8 


102596JBA4 Depression2 


2.6 


102599 Sub Nigra Depression2 


6.6 


102634 BA7 Control 


16.5 


102636 Glob Palladus Control 


10.2 




13 7 


1 CV^&AA fTInk Pali ci Hue rYmttv\17 




102656 T*A7 Alzheimer'^ 




102620_Glob Palladus 
rvizne lm er s 


A A 


102650 BA7 Parkinson's 


18.2 


102628 Glob Palladus 
Alzheimer's2 


2.6 


102657 BA7 Parkinson's2 


45.6 


102652_Glob Palladus 
Parkinson's 


80.4 


102665_BA7 Huntington's 


35.9 


102659_Glob Palladus 
Parkinson's2 


5.2 


102672 JBA7 Huntington's2 


18.7 


102606_Glob Palladus PSP .. 


6.4 


102604 BA7 PSP 


54.8 


102613 Glob Palladus PSP2 


2.7 


102611 BA7PSP2 


17.8 


102591_Glob Palladus 
Depression 


4.0 


102589_BA7 Depression 


11.2 


102638_Temp Pole Control 


13.8 


102632 BA9 Control 


16.1 


102646 JTemp Pole Control2 


100.0 


102640 BA9 Control2 


96.5 


102622 Temp Pole Alzheimer's 


0.8 


102617 BA9 Alzheimer's 


0.0 


102630 Tenro Pole 
Alzheimer's2 


3.0 


102624_BA9 Alzheimer , s2 


7.0 , 


102653 Temp Pole Parkinson's 


51.3 


102648 BA9 Parkinson's 


29.5 


102661_Temp Pole 
Parkinson , s2 


34.2 


102655 BA9 Parkinson's2 


47.8 


102668 JTemp Pole 
Huntington's 


50.4 


102663_BA9 Huntington's 


27.6 


102607 _Temp Pole PSP 


1.2 


102670JBA9 Huntington's2 


14.9 


102615_TempPolePSP2 


1.7 


1 flO<nO D AO T>PD 


y.o 


102600_TempPole 
Depression2 


8.9 


1 f\Kf\Q D AO DODO 


i 1 
3.1 


102639_Cing Gyr Control 


FA 1 

50.1 


iuzDo/_Jt>Ay repression 




iU2o47_Cing Gyr Control2 


55.7 


102595 BA9 Depression2 


5.3 


102623 Cing Gyr Alzheimer's 


18.9 


102635 BAl7Con1roi 


17.9 


10263 l_Cing Gyr Alzheimer^ 


0.9 


102643 BA17Control2 


37.2 


102654_Cing Gyr Parkinson's 


35.5 


102627_BA17 Alzheimer's2 


5.7 


102662 CingGyrParkinson's2 


84.5 


102651 BA17 Parkinson's 


45.7 


102669_Cing Gyr Huntington's 


67.5 


102658 BA17Parkinson's2 


18;i 


102676_Cing Gyr 
Huntington's2 


23.3 


102666 BA1 7 Huntington's 


15.1 


102608_CingGyrPSP 


14.0 


1 02673 J3A17 Huntington's2 


13.0 


102616_CingGyrPSP2 


7.9 


1 02590 JBA17 Depression 


9.4 


102594 Cing Gyr Depression 


. 3.0 


102597_BA17 Depression2 


31.9 


102601_Cing Gyr Depression2 


11.8 
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Panel 1.2 Summary: Agl493 The high expression oftheMOL3a gene seen in 
adipose (CT value = 25) is most likely skewed due to genomic DNA contamination in this 
sample. Otherwise, the gene is expressed mainly in normal tissues, including brain 
(particularly cerebral cortex), kidney, and prostate. Expression of the MOL3a gene in skeletal 

5 muscle and liver may suggest function in metabolic diseases, including obesity and diabetes. 
Furthermore, MOL3a expression is down regulated in a number of tumor cell lines relative to 
the normal controls suggesting a potential utility of this gene in the treatment of cancer. 

Panel 1.3D Summary: Agl493 In this panel, highest expression of the MOL3a gerie 
is detected in the amygdala of the brain (CT value = 29.6). This may suggest that the MOL3a 

-0 gene plays a role in normal brain function, including fear and anxiety response. In addition, 
high expression is also observed in adipose and bone marrow suggesting potential roles in 
metabolic and immune function. Overall, expression of the MOL3a gene in panel 1.3D 
reveals that it is associated mostly with normal tissues. In a couple of instances, the 
expression of this gene is seen in clusters of cell lines, specifically in breast and o varian cancer 

.5 cell lines. Thus, therapeutic modulation of expression of this gene may be of utility in the 
treatment breast and ovarian cancers. Alternatively, replacement of the MOL3 a protein that is 
missing from some cancer cells using recombinant protein might provide a useful treatment 
for these types of cancers. 

Panel 2D Summary: Agl493 Expression of the MOL3 a gene is highest in thyroid 

10 and appears to be widespread across many samples on Panel 2D. However, overall there 
appears to be generally higher expression in normal tissues when compared to cancerous 
counterparts. Thus, therapeutic modulation of this gene or gene product might show utility for 
a range of oncology indications. Semaphorins and their receptors are known signals for axon 
guidance; they are also suspected to regulate developmental processes involving cell migration 

\5 and morphogenesis, and have been implicated in immune function and tumor progression. 

Panel 4.1D Summary: Ael493 The MOL3a transcript is highly expressed in a B cell 
line as well as in B cells stimulated with CD40L and IL4. Expression of this transcript is also 
found to a lesser degree in monocytes and macrophages independently of their activation 
status. Of interest, CD100, which is an activation molecule on T cells, is a member of the 

10 semaphorin protein family. The semaphorin B-like protein encoded by the MOL3a transcript 
could therefore also serve as a B cell activation marker. The semaphorin family has 
additionally been reported to play a role in chemotaxis. Thus, protein therapeutics or 
monoclonal antibodies raised against the MOL3a protein, could inhibit spontaneous and 
chemokine induced migration of B cells and monocytes and potentially regulate B cell 
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differentiation and B cell isotype switching. Regulation of this molecule by protein 
therapeutics or monoclonal antibodies could also function to regulate immunity and be 
important for the treatment of autoimmune diseases, allergic diseases, and immune rejection in 
transplantation. In support of this hypothesis, recent studies indicate that semaphorins bind 

5 with high affinity to at least two different receptor families and are biologically active on 
immune cells as well as neuronal cells (Curr Opin Immunol 1999 Aug;l 1(4) :3 87-91). 

Panel CNSD.01 Summary: Agl493 Semaphorins can act as axon guidance proteins, 
specifically through their ability to act as chemorepellents that inhibit CNS regenerative 
capacity. Although there is considerable variance between individuals in MOL3a gene 

[ 0 expression levels in this panel, levels of this protein are reduced to less than 1/3 of that seen in 
controls in the temporal cortex of Alzheimer's patients (which shows marked synaptogenic 
loss in mid to late phases of the disease) as well as in diseases not associated with 
neurodegeneration of the temporal cortex. Therefore, manipulation of levels of this protein 
may be of use in inducing a compensatory synaptogenic response to neuronal death in 

1 5 Alzheimer f s disease. 

D. MOL4 

Expression of gene MOL4 was assessed using the primer-probe set Agl216, described 
10 in Table 28. Results of the RTQ-PCR runs are shown in Tables 29, 30, 3 1 , and 32. 



Table 28. Probe Name: Agl216 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 
NOs 


Forward 


5 » - CCCGAAGAATGAAAAGTACACA- 3 » 


59.1 


22 


5263 


77 


Probe 


FAM-5 1 - 

CC CATGGAATTCAAGAC CCTGAACAA - 3 ' - 
TAMRA 


69.7 


26 


5285 


78 


Reverse 


5 ' -AATGGGTAGAAGTTGGCTCTGT-3 » 


59.2 


22 


5331 


79 



25 

Table 29. Panel 1.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.2tml404f 
agl216 


1.2tml404f 
agl216 


Endothelial cells 


0.0 


Renal ca. 786-0 


100.0 
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Endothelial cells (treated) 


76.8 


Renal ca. A498 


3.0 


Pancreas 


11.3 


Renal ca. RXF 393 


45.4 


T> a! ri in l XT 1 

Pancreatic ca. CAP AN 2 


0.0 


[Renal ca. ACHN 


0.2 


Adrenal Gland (new lot*) 


12.2 


Renal ca. UO-31 


0.0 


Thyroid 


11.6 


Renal ca. TK-10 


0.0 


Salivary gland 


in 


Liver 


7.5 


Pituitary gland 


12.6 


Liver (fetal) 


7.7 


Brain (fetal) 


77.9 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (whole) 


73.2 


Lung 


6.1 


Brain (amygdala) 


33.7 


Lung (fetal) 


13.1 


Brain (cerebellum) 


6.8 


T f tl 11 \ T "XT 1 

Lung ca. (small cell) LX-l 


0.0 


Brain (hippocampus) 


75.3 


T / 11 11\ "V T/-\t TT/"ft 

Lung ca. (small cell) NCI-H69 


0.0 


Brain (thalamus) 


9.9 


Lung ca. (s.cell var.) SHP-77 


0.0 


Cerebral Cortex 


87.7 


Lung ca. (large cell)NCI-H460 


0.0 


Spinal cord 


8.3 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U87-MG 


0,0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (glio/astro) U-118-MG 


1.5 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


CNS ca * (neuro; met ) SK-N- 
AS 


11.1 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) NCT-H596 


0.0 


CNS ca. (astro) SNB-75 


6.4 


Mammary gland 


13.0 


CNS ca. (glio) SNB-19 


4.4 


Breast ca.* (pi. effusion) MCF- 
7 


0.0 


CNS ca. (gho)U251 


4.2 


Breast ca.* (pl.ef) MDA-MB- 
231 


0.0 


CNS ca. (gho) SF-295 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


61.1 


Breast ca. BT-549 


1.8 


Skeletal Muscle (new lot*) 


8.2 


Breast ca. MDA-N 


0.0 


Bone marrow 


0.1 


Ovary 


10.2 


Thymus 


0.2 


Ovarian ca. OVCAR-3 


66.4 


Spleen 


0.0 


Ovanan ca. OVCAR-4 


1.3 


Lymph node 


5.1 


Ovarian ca. OVCAR-5 


3.5 


Colorectal 


0.2 


Ovanan ca. OVCAR-8 


0.0 


Stomach 


5.9 


Ovarian ca. IGROV-1 


0.3 


Small intestine 


11.8 


Ovanan ca * (ascites) SK-OV-3 


0.0 


Colon ca. SW480 


0.0 


Uterus 


7.7 | 


Colon ca.* (SW480 met)SW620 


2.7 


Placenta 


8.1 


Colon ca. HT29 


0.0 


Prostate 


4.6 


Colon ca. HCT-116 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. CaCo-2 


0.5 


Testis 


4.6 


83219 CC Well to Mod DifT 
TOD03866) 


0.5 


Melanoma Hs688(A).T 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


0.0 


Melanoma UACC-62 


0.0 


Bladder 


6.7 


Melanoma M14 


0.0 
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Trachea 


3.1 


Melanoma LOXIMVI 


0.0 


Kidney 


32.3 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney (fetal) 


51.8 


Adipose 


1.5 



Table 30. Panel 2.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tm6515f 
agl216Jbl 


2Jx4tm6515f 
agl216 bl 


Normal Colon GENPAK 
061003 


0.1 


83793 KidnevNAT rt)D04348) 


11.6 


97759 Colon cancer (OD06064) 


0.0 


98938 Kidney malignant cancer 
(OD06204B) 


0.0 


97760 Colon cancer NAT 

^UUuOUOH J 


a a 


98939 Kidney normal adjacent 


1 A 


0777R fnlnn rsm/>Pr ffYnAtfl 
y 1 1 /o ^oiun cancer \\JL/\j\)ijyj 


\J.\J 


85973 Kidnev Cancer 

\ \JU\/ £ t t tD KJ-KJ 1 ) 




97779 Colon cancer NAT 


a s 

U.o 


85974 Kidnev NAT rOD04450- 




98861 Colon cancer (OD06297- 

C\A\ 
U*fJ 


a a 


Kidney Cancer Clontech 

OlZUCMJ 


A A 


98862 Colon cancer NAT 


a £ 


V r \A-no.^i MAT /^Irt-nt^K Clonal A 

jsjoney jn a jl ^loniecn o i zuo i *f 


j.j 


83237 CC Gr.2 ascend colon 


A 0 


Kidney Cancer Clontech 

OA1 AIOA 


1 < 

j.j 


83238 CC NAT (0DO392U 


0.0 


Kidney NAT Clontech 9010321 


0.9 


97766 Colon cancer metastasis 
(OD06104) 


0.2 


Kidney Cancer Clontech 
8120607 


8.3 


97767 Lung NAT (OD06104) 


1.1 


Kidney NAT Clontech 8120608 


0.7 


87472 Colon mets to lunc 
(OD04451-0n 


0.3 


Normal Uterus GENPAK 
061018 


2.9 


87473 Lime NAT COD04451- . 
02} 


0.4 


Uterus Cancer GENPAK 
064011 


0.2 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


! 0.5 


Normal Thyroid Clontech A+ 
6570-1 (70.80817) 


0.4 


84140 Prostate Cancer 
(OD04410) 


1 0.2 


Thyroid Cancer GENPAK 
064010 


0.2 


84141 Prostate NAT 
(OD044J0) 


0.0 


Thyroid Cancer INVTTROGEN 
A302152 


0.3 


Normal Ovary Res. Gen. 


2.3 


Thyroid NAT INVTTROGEN 
A302153 


0.3 


98863 Ovarian cancer 
(OD06283-03) 


i 4.6 


Normal Breast GENPAK 
061019 


1.3 


98865 Ovarian cancer 
NAT/failopian tube (OD06283- 
07) 


1.3 


84877 Breast Cancer 
(OD04566) 


0.4 


Ovarian Cancer GENPAK 
064008 


9.7 


Breast Cancer Res. Gen. 1024 


0.4 


97773 Ovarian cancer 
(OD06145) 


0.0 


85975 Breast Cancer 
fOD04590-0n 


1.6 
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97775 Ovarian cancer NAT 
(OD06145) 


0.0 


85976 Breast Cancer Mets 
(OD04590-03} 


0.8 


98853 Ovarian cancer 
(OD06455-03) 


0.2 


87070 Breast Cancer Metastasis 
(OD04655-05) 


0.6 


98854 Ovarian NAT 
(OD06455-07) Fallopian tube 


1.9 


GENPAK Breast Cancer 
064006 


0.9 


Nonnal Lung GENPAK 061010 


0.6 


Breast Cancer Clontech 
9100266 


1.4 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


0.4 


Breast NAT Clontech 9100265 


0.6 


92338 Lung NAT (OD04945- 
03) 


0.2 


Breast Cancer INVTTROGEN 
A209073 


0.0 


84136 Lung Malignant Cancer 
(OD03126) 


0.0 ! 


Breast NAT INVTTROGEN 
A2090734 


1.4 


84137 Lung NAT (OD03126} 


0.4 


97763 Breast cancer 
(OD06083) 


0.8 


90372 Lung Cancer 
(OD05014A) 


1.0 


97764 Breast cancer node 
metastasis (OD06083) 


0.9 


90373 Lung NAT (OD05014B) 


2.1 


Normal Liver GENPAK 
061009 


0.3 


97761 Lung cancer (OD06081) 


0.8 


Liver Cancer Research Genetics 
RNA1026 


0.7 


97762 Lung cancer NAT 
(OD06081) 


0.4 


Liver Cancer Research Genetics 
RNA 1025 


1.6 


85950 Lung Cancer rOD04237- 
011 


0.4 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


0.0 


85970 Lung NAT (OD04237- 
021 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0.2 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


1.3 


83256 Liver NAT COD043 1 0) - 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.4 


84139 Melanoma Mets to Lune 
fOD0432n 


0.7 


Liver Cancer GENPAK 064003 


0.5 


84138 Lune NAT (OD0432n 


0.0 


Normal Bladder GENPAK 
061001 


0.8 


Normal Kidney GENPAK 
061008 


1.7 


Bladder Cancer Research 
Genetics RNA 1023 


0.7 


83786 Kidnev Ca. Nuclear 
erade2fOD04338) 


5.3 


Bladder Cancer INVTTROGEN 
A302173 


02 


83787 Kidnev NAT COD04338^ 


6.2 


Nonnal Stomach GENPAK 
061017 


1.0 


83788 Kidnev Ca Nuclear grade 


100.0 


Gastric Cancer Clontech 
9060397 


02 


1/2 fOD04339^ 


83789 Kidnev NAT fOD04339} 


3.0 


1NA1 btomacn Clontech 
9060396 


0.4 


83790 Kidnev Ca, Clear cell 
tvpe fOD04340) 


.26.3 


Gastric Cancer Clontech 
9060395 


0.4 


83791 Kidnev NAT rOD04340^ 


0.9 


NAT Stomach Clontech 
9060394 


0.7 


83792 Kidnev Ca. Nuclear 


5.1 


Gastric Cancer GENPAK 


1,1 
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grade 3 (OD04348) 



064005 



Table 31. Panel 4D 



1 issue name 


Relative Expression(%) 


4Dtm2072f_ 
aRl216 


4Dtm2246f_ 
agl216 


93 768 Secondary Tn 1 ann-CD28/ann-CD3 


0.0 


0.0 


93769 Secondary Th2 anti-CD28/anti-CD3 ; 


0.0 


0.0 


93770_Secondary Trl_anti-CD28/anti-CD3 


0.0 


0.0 


93573 Secondary Tnl_resting day 4-6 in IL-2 


0.0 


0.0 


93572 Secondary Th2 resting day 4-6 an JL-2 


0.0 


0.0 


9357lJSecondary Trl_resting day 4-6 in EL-2 


0.0 


0.0 


93568_pnmary Thl ant-CD28/anti-CD3 


0.0 


0.0 


93569j>rimary Tn2 anu-CD28/anu-CD3 


0.0 


0.0 


93570_pnmaryTrl anh-CD28/anti-CD3 


0.0 


0.0 


93565jprimary Thl resting dy 4-6 in DL-2 


0.0 


0.0 


93566_pnmary Th2j*esting dy 4-6 in EL-2 


1.1 


0.0 


93567 pnmaryTrl resting dy 4-6 rn IL-2 


0.0 


0.9 


93351_CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


0.0 


93352_CD45RO CD4 lymphocyte_anti-CD28/anti-CD3 


0.8 


0.0 


93251 CDS Lymphocytes anti-CD28/anti-CD3 


0.0 


0.0 


93353_chronic CD8 Lymphocytes 2ry resting dy 4-6 in IL-2 


0.0 


1.3 


93574 chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.9 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 


0.0 


0.0 


93 103 LAK cells_restmg 


0.0 


0.0 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


1.9 


93789JLAK cellsJL-2+IFN gamma 


1.1 


0.0 


93790 LAK cells IL-2+EL-18 


0.0 


0.0 


^ 1 4 T A VJ* T 1 T^** AT A. / * ' J TT 4 

93 104 LAK cells^PMA/ionomycm and IL-18 


0.0 


0.0 


93578 NK Cells EL-2 restmg 


0.0 


0.0 


93109 Mixed Lymphocyte Reaction _Two Way MLR 


0.0 


0.0 


i iu Jviixeo jLympnocyie K.eaction_i wo way jvllk 


0.0 


0.0 


93111 Mixed Lymphocyte Reaction Two Way MLR 


0.0 


0.0 


93 U2_Mononuclear Cells (PBMCsLresting 


0.0 


0.0 


93 1 13__Mononuclear Cells (PBMCs)_PWM 


2.8 


2.5 


93 1 14 Mononuclear Cells (PBMCs)_PHA-L 


0.0 


3.1 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell)_ionomycin 


0.0 


0.0 


93349_B lymphocytes_PWM 


0.0 


0.0 


93350 B lymphoytes CD40L and IL-4 


1.1 


0.0 


92665 EOL-1 (Eosinophil)_dbcAMP diflerentiated 


0.0 


0.0 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


0.0 


0.0 
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93356 Dendritic Cells none 


0.0 


0.0 


93355 Dendritic Cells LPS 100 ng/ml 


0.0 


0.0 


93775 Dendritic Cells anti-CD40 


0.0 


0.0 


93774 Monocytesjresting 


0.0 


0.0 


93776 Monocytes_LPS 50 ng/ml 


0.0 


0.0 


93 5 8 l_M a crophages_resting 


0.0 


0.0 \ 


93582 Macrophages LPS 100 ng/ml 


0.8 


o.o ! 


93098 HUVEC (Endothelial) none 


0.0 


0.0 


93099_HUVEC (Endothelial) starved 


0.0 


0.0 1 


93100 HUVEC (Endothelial) IL-lb 


0.0 


1.3 


93779 HUVEC (Endothelial)_lFN gamma 


0.0 


0.0 


93 1 02 HUVEC (Endothelial) TNF alpha + IFN gamma 


0.0 


0.0 


93101 HUVEC (Endothelial) TNF alpha + IL4 


0.0 


0.0 


7 J / O 1 JJ.U Y \5ZAl\X\J UJLVllal J J-L/ 1 1 


0 9 


0.0 


93583 Lung Microvascular Endothelial Cellsjnone 


0.0 


0.0 


93584_Lung Microvascular Endothehal Cells_lNFa (4 ng/ml; 
and TT 1h (\ np/nVh 


0.0 


0.0 


92662 Microvascular Dermal endothelium none 


0.0 


0.0 


92663__M lcr0SVasu l ar Dermal endotnelium_rNr a (4 ng/ml) and 
TLlb CI ne/mD 


0.0 


0.0 


93773_Bronctrial epithelium_TNFa (4 ng/ml) and ILlb (1 


20.3 


31.9 


01347 Small Airwav FnifheliiiTn nnnp 


1.8 


2.0 


93348_Small Airway Epithelium_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


2.7 


2.5 


92668 Coronery Artery SMC resting 


0.0 


0.0 


92669_Coronery Artery SMC_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


0.0 


93107 astrocytes resting 


12.8 


16.3 


93108 astrocytes_TNFa (4 ng/ml) and ILlb (1 ng/ml) 


5.3 


13.5 


92666 KU-812 (Basophil) resting 


0.0 


0.0 


92667 KU-812 (Basophil)_PMA/ionoycin 


0.0 


0.0 


93579 CCD1106(Keratinocytes)_none 


1.4 


0.0 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


0.0 


4.1 


93791 Liver Cirrhosis 


1.9 


2.3 


93792 Lupus Kidney 


5.9 


10.3 


93577 NCI-H292 


1.6 


0.0 


93358 NCI-H292 IL-4 


0.7 


0.0 


93360 NCI-H292 IL-9 


0.0 


2.8 


93359 NCI-H292 1L-13 


0.0 


0.0 


93357 NCI-H292 EFN gamma 


0.0 


0.0 


93777 HPAEC - 


0.0 


0.0 


93778 HPAEC IL-1 beta/TNA alpha 


0.0 


0.0 


93254 Normal Human Lung Fibroblast_none 


0.0 


0.0 


93253 Normal Human Lung Fibroblast TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


0.0 


0.0 


93257 Normal Human Lung Fibroblast_IL-4 


0.0 


0.0 
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93256 Normal Human Lung Fibroblast IL-9 


0.0 


0.0 


93255_Normal Human Lung Fibroblast 1L-13 


0.0 


0.0 


93258 Normal Human Lung Fibroblast WN gamma 


0.0 


0.0 


93 106 JDermal Fibroblasts CCD1070 resting 


0.0 


0.0 


93361 _Dermal Fibroblasts CCD1070 TNF alpha 4 ng/ml 


0.0 


0.0 


93105_Dermal Fibroblasts CCD 1070 IL-1 beta 1 ng/ml 


0.0 


0.0 


93772 dermal fibroblast IFN gamma 


0.0 


0.0 


93771 deimal fibroblast IL-4 


0.0 


1.5 


93259 IBD Colitis 1** 


1.5 


2.8 


93260 IBD Colitis 2 


0.0 


1.2 


93261 BDCrohns 


1.4 


4.0 


735010 Colon normal 


3.4 


2.7 


735019 Lung_none 


52.1 


42.3 


64028-l_Thymus_none 


100.0 


100.0 


64030-l_Kidney_none 


1.6 


0.0 



Panel 32. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Avlnll V %S 

Expression(%) 


cnslx4tm6177f 
agl216 b2 


cnslx4tm6177f 
agl216 b2 


102633 BA4 Control 


18.7 


102605 BA17PSP 


38.3 


102641 BA4Control2 


62.0 


102612 BA17PSP2 


19.2 


102625 B A4 Alzheimer l s2 


17.2 


102637 Sub Nigra Control 


6.8 


102649 BA4 Parkinson's 


79.4 


102645 Sub Nigra Control2 


12.2 


102656 BA4Parkinson's2 


54.7 


102629_Sub Nigra 
Alzheimer's2 


10.8 


102664_BA4 Huntington's 


37.5 


102660_Sub Nigra Parkinson's2 


17.4 


102671_BA4 Huntington's2 


17.0 


102667_Sub Nigra 
Huntington's 


21.1 


102603 BA4PSP 


16.5 


102674_Sub Nigra 
Huntington , s2 


8.6 


102610 BA4PSP2 


22.9 


102614_Sub Nigra PSP2 


1.9 


102588 BA4 Depression 


45.0 


102592_Sub Nigra Depression 


1.9 


102596_BA4 Depression2 


27.0 


102599_Sub Nigra Depression2 


3.6 


102634 BA7 Control 


45.2 


102636 Glob Palladus Control 


21.2 


102642_BA7 Control 


25.5 


102644 Glob Palladus Control2 


12.8 


102626 BA7 Alzheimer , s2 


20.0 


102620_Glob Palladus 
Alzheimer's 


3.0 


102650 BA7 Parkinson's 


48.1 


102628_Glob Palladus 
Alzheimer's2 


4.2 


102657 BA7 Parkinson's2 


27.3 


102652_Glob Palladus 
Parkinson's 


100.0 


102665 BA7 Huntington's 


58.5 


102659J31ob Palladus 
Parkinson's2 


10.6 


102672 JBA7 Huntington's2 


65.1 


102606 Glob Palladus PSP 


4.3 
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102604 BA7PSP 


93.8 


102613 J31ob Palladus PSP2 


6.8 


102611 BA7PSP2 


34.8 


102591_GlobPalladus 
Depression 


9.1 


102589_BA7 Depression 


20.9 


102638_Temp Pole Control 


29.7 


102632 BA9 Control 


35.4 


102646 JTemp Pole Control2 


63.9 


102640 BA9 Control2 


58.7 


102622_Temp Pole Alzheimer's 


7.3 


102617 BA9 Alzheimer's 


9.2 


1ft?£30 TVmn Pn1r> 

i uzo j u i cnip .roie 

Alzheimer's2 


16.4 


102624 B A9 Alzheimer , s2 


36.1 


102653 Temp Pole Parkinson's 


88.4 


102648 BA9 Parkinson's 


33.0 


102661 JTemp Pole 
Parkins on's2 


50.2 


102655 BA9 Parkinson , s2 


32.2 


102668_TempPole 
Huntington's 


63.5 


102663 BA9 Huntington's 


50.4 


102607. Temp Pole PSP 


22.1 


102670_BA9 Huntington's2 


18.6 


102615 JTemp Pole PSP2 


11.4 


102602 BA9PSP 


14.3 


102600_TempPole 
Depression2 


36.9 


102609 BA9 PSP2 


7.6 


102639_Cing Gyr Control 


60.1 


102587 BA9 Depression 


14.9 


102647 Cing Gyr Control2 


48.0 


102595 B A9 Depression2 


18.3 


102623 Cing Gyr Alzheimer's 


19.4 


102635 BA17 Control 


87.9 


10263 l_Cing Gyr Alzheimer's2 


24.8 


102643 BA17Control2 


73.0 


102654 Cing Gyr Parkinson's 


29.7 


102627 BA17Alzheimer's2 


36.7 


102662_Cing Gyr Parkinson's2 


33.2 


102651 BA17 Parkinson's 


81.0 


102669 Cing Gyr Huntington's 


36.0 


102658 BA17 Parkinson's^ 


95.4 


102676_Cing Gyr 
Huntington's2 


27.7 


102666_BA17 Huntington's 


78.7 


102608_CingGyrPSP 


20.7 


102673_BA17 Huntington*s2 


37.6 


102616 Cing Gyr PSP2 


3.9 


102590. BA17 Depression 


33.7 


1 02594 jCing Gyr Depression 


34.6 


102597_BA17 Depression2 


73.7 


1 0260 l_Cing Gyr Depression2 


21.0 



Panel 1.2 Summary: Agl216 The MOL4 gene is well expressed in a variety of 
normal tissues including kidney, heart, brain, thymus and lung. Of interest is the robust 
expression in activated endothelial cells, which may indicate that this gene is important for 

5 angiogenesis or lymphocyte trafficking. Inflammatory lymphocytes preferentially traffic into 
tissues by crossing activated endothelium. Expression of the MOL4 gene appears to be up 
regulated in renal cell carcinomas. In contrast, expression of the MOL4 gene is down 
regulated in a number of cancer cell lines (including pancreatic, CNS, breast, and lung) 
relative to the normal controls. No expression of this gene is detected in a variety of 

0 melanoma cell lines. Therefore, modulation of MOL4 gene function may provide an effective 
treatment for a variety of cancers. 

Panel 2.2 Summary: Ael216 Expression of the MOL4 gene appears to be associated 
with kidney cancers. This is in good agreement with the data obtained in Panel 1 2 and 
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suggests that therapeutic modulation of this gene using inhibitory monoclonal antibodies or 
small molecules may prove useful in the treatment of kidney cancers, hi addition, the MOM 
gene may be a useful marker for the detection of renal cell carcinomas. 

Panel 4D Summary: Agl216 Two replicate experiments* using the same probe and 
primer set were in good agreement. The MOL4 transcript is highly expressed in thymus. To a 
much lesser degree, the transcript is also expressed in the lung as well as in small airway 
epithelium treated with TNF-a and EL-lb. Therefore, protein therapeutics designed against the 
protein encoded for by this transcript could reduce inflammation in asthma or other lung 
disease such as emphysema. 

Panel CNSD.01 Summary: Agl216 Semaphorins can act as axon guidance proteins, 
specifically through their ability to act as chemorepellents that inhibit CNS regenerative 
capacity. Manipulation of levels of the MOL4 semaphorin-like protein may therefore be of use 
in inducing a compensatory synaptogenic response to neuronal death in Alzheimer's disease, 
Parkinson's disease, Huntington's disease, spinocerebellar ataxia, progressive supranuclear 
palsy, multiple sclerosis, ALS, head trauma, stroke, or any other disease/condition associated 
with neuronal loss. 

E. MOL5a 

Expression of gene MOL5a was assessed using the primer-probe sets Agl215 and 
Agl382 (identical sequences), described in Tables 33 and 34. Results of the RTQ-PCR runs 
are shown in Tables 35, 36, and 37. 



Table 33, Probe Name Agl215/Agl382 



Primers 


Sequences 


TM 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ■ -AACCCATTATCCTGCGTAACAT-3 » 


59.6 


22 


619 


80 


Probe 


FAM-5 ' - 

CCCCACCACTCCATQAAOACAGAGTA- 3 ' - 
TAMRA 


68.5 


26 


645 


81 


Reverse 


5 ' - CCTAC AAAGTGAGGTTCGTTGA- 3 ' 


59.3 


22 


685 


82 



Table 34. Panel 1.2 





Relative 


Relative 


Tissue Name 


Expression(%) 


Expression(%) 
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1.2tml403f 
agl215 


1.2tml581t 
agl382 


Endothelial cells 


21.9 


17.3 


Endothelial cells (treated) 


100.0 


40.9 


Pancreas 


14.7 


0.4 


Pancreatic ca. CAP AN 2 


3.4 


0.7 


Adrenal Gland (new lot*) 


26.4 


10.4 


Thyroid 


18.8 


0.3 


Salivary gland 


21.5 


5.8 


Pituitary gland 


23.8 


1.4 


Brain (fetal) 


33.9 


1.4 


Brain (whole) 


69.3 


3.8 


Brain (amygdala) 


13.9 


3.6 


Brain (cerebellum) 


67.4 


3.0 


Brain (hippocampus) 


45.1 


12.6 


Brain (thalamus) 


19.1 


26.4 


Cerebral Cortex 


53.2 


30.1 


Spinal cord 


45.4 


7.2 


CNS ca. (glio/astro) U87-MG 


7.8 


21.3 


CNS ca. (gHo/astro) U-118-MG 


6.8 


13.5 


CNS ca. (astro) SW1783 


2.0 


1.8 


CNS ca * (neuro; met ) SK-N-AS 


50.3 


27.5 


CNS ca. (astro) SF-539 


20.3 


212 


CNS ca. (astro) SNB-75 


13.7 


2.8 


CNSca.(glio)SNB-19 


19.5 


28.9 


CNSca.(glio)U251 


15.2 


0.0 


CNS ca. (glio) SF-295 


15.0 


5.1 


Heart 


63.3 


122 


Skeletal Muscle (new lot*) 


27.7 


0.8 


Bone marrow 


2.9 


0.9 


Thymus 


4.3 


2.8 


Spleen 


33.4 


15.6 


Lymph node 


23.7 


5.4 


Colorectal 


8.4 


2.4 


Stomach 


36.3 


9.6 


Small intestine 


27.9 


11.7 


Colon ca. SW480 


6.1 


1.8 


Colon ca.* (SW480 met)SW620 


10.4 


40.3 


Colon ca. HT29 


3.0 


2.5 


Colon ca. HCT-116 


6.9 


11.0 


Colon ca. CaCo-2 


13.1 


28.9 


83219 CC Well to Mod DifffOD03866) 


3.1 


1.8 


Colon ca. HCC-2998 


12.6 


9.5 


Gastric ca.* (liver met) NCI-N87 


18.4 


17.6 


Bladder 


40.1 


15.5 
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Trachea 


13.8 


6.0 


Kidney 


19.5 


42.9 


Kidney (fetal) 


30.4 


61.6 


Renal ca. 786-0 


6.1 


6.7 


Renal ca. A498 


13.0 


9.3 


Renal ca. RXF 393 


8.4 


6.0 


Renal ca. ACHN 


10.7 


4.9 


Renal ca.UO-31 


8.8 


3.6 


Renal ca. TK-10 


15.4 


6.2 


Liver 


15.2 


3.2 


Liver (fetal) 


13.3 


5.9 


Liver ca. (hepatoblast) HepG2 


21.8 


12.1 


Lung 


19.3 


0.7 


Lung (fetal) 


28.1 


4.5 


Lung ca. (small cell) LX-1 


24.5 


24.0 


Lung ca. (small cell) NCI-H69 


8.1 


12.7 


Lung ca. (s.cell var.) SHP-77 


3.8 


1.8 


Lung ca. (large cell)NCI-H460 


40.3 


19.5 


Lung ca. (non-sm. cell) A549 


13.1 


13.9 


Lung ca. (non-s.cell) NCI-H23 


28.1 


24.5 


Lung ca (non-s.cell) HOP-62 


423 


9.7 


Lung ca. (non-s.cl) NCI-H522 


90.1 


44.1 


Lung ca. (squarn.) SW 900 


37.4 


57.8 


Lung ca. (squam.) NCI-H596 


9.8 


4.2 


Mammary gland 


42.6 


9.0 


Breast ca.* (pi. efiiision) MCF-7 


85.3 


56.6 


Breast ca.* (pl.ef) MDA-MB-23 1 


5.3 


1.4 


Breast ca.* (pi. effusion) T47D 


5.6 


16.6 


Breast ca. BT-549 


5.0 


2.6 


Breast ca. MDA-N 


16.7 


3.7 


Ovary 


49.0 


23.0 


Ovarian ca. OVCAR-3 


46.3 


50.7 


Ovarian ca. OVCAR-4 


11.3 


10.6 


Ovarian ca. OVCAR-5 


28.5 


66.9 


Ovarian ca. OVCAR-8 


19.8 


100.0 


Ovarian ca. IGROV-l 


18.2 


13.3 


Ovarian ca.* (ascites) SK-OV-3 


25.7 


10.3 


Uterus 


24.5 


3.5 


Placenta 


90.1 


82.9 


Prostate 


28.5 


15.0 


Prostate ca* (bone met)PC-3 


39.0 


15.4 


Testis 


8.4 


0.6 


Melanoma Hs688(A).T 


3.8 


1.2 


Melanoma* (met) Hs688(B).T 


2.9 


0.8 


Melanoma UACC-62 


23.2 


11.4 
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Melanoma M14 


13.7 


6.7 


Melanoma LOX IMV1 


9.6 


1.8 


Melanoma* (met) SK-MEL-5 


27.4 


8.9 


Adipose 


62 


12.8 



Table 35. Panel 2.2 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2.2x4tmo515f_ 


2.2x4tmo515f_ 


Normal Colon GENPAK 
061003 


31.4 


83793 Kidnev NAT (0004348^ 


39 7 


97759 Colon cancer (OD06064) 


34.3 


98938 Kidney malignant cancer 
(OD06204B) 


15.4 ' 


97760 Colon cancer NAT 
(OD06064) 


18.6 


98939 Kidney normal adjacent 
tissue (OD06204E) 


10.4 


97778 Colon cancer (OD06159) 


2.7 


85973 Kidnev Cancer 
(OD04450-01) 


15.3 


97779 Colon cancer NAT 
(OD06159) 


22.5 


85974 Kidnev NAT (OD04450- 
03) 


20.3 


98861 Colon cancer (OD06297- 
04) 


3.2 


Kidney Cancer Clontech 
8120613 


1.4 


98862 Colon cancer NAT 
(OD06297-015) 


30.6 


Kidney NAT Clontech 8 120614 


20.3 


83237 CC Gr.2 ascend colon 
rOD03921) 


11.6 


Kidney Cancer Clontech 
9010320 


10.5 


?ft238 cc nat (onomu 


84 

0.*T 


Kidnev NAT Clontech 9010321 


9 0 


97766 Colon cancer metastasis 
(OD06104) 


5.1 


Kidney Cancer Clontech 
8120607 


32.2 


97767 Lung NAT (OD06104) 


8.3 


Kidney NAT Clontech 8120608 


12.1 


87472 Colon mete to limcr 
K)D04451-01Y 


15.3 


Normal Uterus GFNPAK 
061018 


31.8 


87473 Lung NAT (OD04451- 
02} 


4.3 


Uterus Cancer GENPAK 
064011 


31.4 


Normal Prostate Clontech A+ 
6546-1 (8090438) 


11.2 


Normal Thyroid Clontech A+ 
6570-1 (7080817) 


3.0 


84140 Prostate Cancer 
(OD04410) 


10.0 


Thyroid Cancer GENPAK 
064010 


14.8 


84141 Prostate NAT 
(OD04410) 


14.3 


Thyroid Cancer INVITROGEN 
A302152 


37.7 


Normal Ovary Res. Gen. 


74.7 


Thyroid NAT INVITROGEN 
A302153 


7.0 


98863 Ovarian cancer 
(OD06283-03) 


27.6 


Normal Breast GENPAK 
061019 


35.4 


98865 Ovarian cancer 
NAT/fallopiantube (OD06283- 
07) 


6.4 


84877 Breast Cancer 
(OD04566) 


15.6 


Ovarian Cancer GENPAK 


16.2 


Breast Cancer Res. Gen. 1024 


51.4 
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97773 Ovarian cancer 
(OD06145) 


8.8 


85975 Breast Cancer 1 
(0004590-011 


36.8 


97775 Ovarian cancer NAT 
(OD06145) 


24.6 


85976 Breast Cancer Mets 
(OD04590-031 


21.0 


98853 Ovarian cancer 
(OD06455-03) 


9,9 


87070 Breast Cancer Metastasis 
(OD04655-05) 


66.6 


98854 Ovarian NAT 
(OD06455-07) Fallopian tube 


12.9 


GENPAK Breast Cancer 
064006 


19.0 


Normal Lung GENPAK 061010 


18.0 


Breast Cancer Clontech 
9100266 


27.7 


92337 Invasive poor diff. lung 
adeno (ODO4945-01 


11.8 


Breast NAT Clontech 9100265 


21.6 


92338 Lung NAT (OD04945- 
03) 


13.8 


Breast Cancer INVTTROGEN 
A209073 


15.1 


84136 Lune Malignant Cancer 
(OD03126) 


31.7 


Breast NAT INVTTROGEN 
A2090734 


28.5 


84137 Lune NAT (OD03 1261 


5.6 


97763 Breast cancer 
(OD06083) 


100.0 


90372 Lung Cancer 
(OD05014A) 


17.7 


97764 Breast cancer node 
metastasis (OD06083) 


64.9 


90373 Lung NAT (OD05014B) 


13.7 


Normal Liver GENPAK 
061009 


17.1 


97761 Lung cancer (OD06081) 


10.2 


Liver Cancer Research Genetics 
RNA 1026 


15.0 


97762 Lung cancer NAT 
(OD06081) 


8.2 


Liver Cancer Research Genetics 
RNA 1025 


36.3 


85950 Lung Cancer COD04237- 
01} 


15.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


18.1 


85970 Lune NAT (OD04237- 
02} 


24.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


6.5 


83255 Ocular Mel Met to Liver 
CODO4310} 


25.5 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


33.3 


83256 Liver NAT (ODO4310) 


18.1 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


31.6 


84139 Melanoma Mets to Lung 
(OD04321) 


41.3 


liver Cancer GENPAK 064003 


8.9 


84138 LuneNATK)D0432n 


9.1 


Normal Bladder GENPAK 
061001 


14.7 


Normal Kidney GENPAK 
061008 


7.5 


Bladder Cancer Research 
Genetics RNA 1023 


6.0 


83786 Kidnev Ca. Nuclear 
erade 2 fOD043381 


34.7 


Bladder Cancer INVTTROGEN 
A302173 


28.9 


OO HOH Tr 1 J XT A T* /AAA /1 1 0 0\ 

83787 Kidnev NAT (OD04338) 


7.6 


Normal Stomach GENPAK 

A^1 All 

061017 


33.6 


83788 Kidnev Ca Nuclear erade 
1/2 (OD04339) 


38.3 


Gastric Cancer Clontech 
9060397 


3.6 


83789 Kidnev NAT (OD043391 


6.8 


NAT Stomach Clontech 
9060396 


12.2 


83790 Kidnev Ca. Clear cell 
tvpe (OD043401 


19.2 


Gastric Cancer Clontech 
9060395 


15.1 
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83791 KidnevNAT COD04340) 


18.7 


NAT Stomach Clontech 
9060394 


212 


83792 Kidnev Ca. Nuclear 


10.4 


Gastric Cancer GENPAK 
064005 


17.4 


erade 3 COD04348) 



Panel 36. Panel 4D 



Tissue Name 


Relative 
Expression(%) 


Relative 
Expression(%) 


4JJtmZU7UI_ 
agl215 


41JtIlLZ4ZM_ 

agl382 


93768 Secondary Thl anti-Q)28/anti-CD3 


27.9 


19.6 


93769 Secondary Th2 anti-CD28/anti-CD3 


35.4 


25.5 


93770 Secondary Trl anti-CD28/anti-CD3 


42.0 


37.6 


93573 Secondary Thl resting day 4-6 in IL-2 


29.5 


18.8 


93572 Secondary Th2 resting day 4-6 in IL-2 


27.5 


21.9 


93571 Secondary Trl resting day 4-6 in IL-2 


33.7 


232 


93568 nrimarv Thl anti-CD28/anti-CD3 

w* w KJ JJAXiHUI J AU1 MALAWI IUlb« ^-^J— ' *J 


35.1 


28.1 


93569 jmmary Th2 anti-CD28/anti-CD3 


31.4 


25.7 


93570 nrimarv Trl anti-CD28/anti-CD3 


55.9 


42.6 


93565 nrimarv Thl resting dv 4-6 in IL-2 

/Vi/W IJX 1 1 1 ill I J JLJLXX lVOULig " AAA JUL/ 


91.4 


100 0 


93566 nrimarv Th2 resting dv 4-6 in IL-2 


68.8 


64.6 


93567 nrimarv Trl resting dv 4-6 in IL-2 

<J *J *J \J f L/J. J 1 1 J 441 ▼ A A X A wo mitt V* V W Ail III m 


55.5 


52.1 


93351 CD45RA CD4 lvrrrohocvte anti-CD28/anti-CD3 


21.6 


17 8 


93352 CD45RO CD4 lvmDhocvte anti-CD28/anti-CD3 


24.5 


17.2 


93251 CD8 Lymphocytes anti-CD2 8/anti-CD3 


22.1 


15.5 


93353 chronic CD 8 Lvmnhocvtes 2rv resting dv 4-6 in IL-2 


17.1 


12.4 


93574 chronic CDS Lvmnhocvtes 2rv activated CD3/CD28 


29.7 


182 


93354 CD4 none 


17 9 


15 4 


93252_Secondary Thl/Th^r 1 _anti-CD95 CHI 1 


71.7 


67.4 


93103 LAK cells resting 


17.1 


10.3 


93788 LAK cells IL-2 


21.5 


15.7 


93787 LAK cells IL-2+IL-12 


18.4 


17.1 


93789 LAK cells EL-2+IFN gamma 


29.5 


22.2 


93790 LAK cells IL-2+IL-18 


18.0 


22.1 


93 104_LAK cells. PMA/ionomycin and IL-18 


10.7 


7.3 


93578 NK CeUs IL-2 resting 


31.9 


172 


93109 Mixed Lymphocyte Reaction Two Way MLR 


9.5 


7.6 


93 1 10_Mixed Lymphocyte Reaction_Two Way MLR 


6.2 


6.8 


93111 _Mixed Lymphocyte Reaction_Two Way MLR 


10.5 


8.5 


93 1 12 Mononuclear Cells (PBMCs)_resting 


10.7 


10.3 


93113 Mononuclear Cells (PBMCs) PWM 


50.7 


38.4 


93 1 14 Mononuclear Cells (PBMCs) PHA-L 


32.5 


312 


93249 Ramos (B cell) none 


0.0 


0.0 
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93250 Ramos (B cell) ionomycin 


0.0 


0.0 


93349 B lymphocytes PWM 


36.1 


342 


93350 B lymphoytes CD40L and EL-4 


18.3 


17.2 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


43.8 


30.1 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


732 


63.7 


93356 Dendritic Cells none 


1.6 


0.6 


93355 Dendritic Cells LPS 100 ng/ml 


1.2 


5.0 


93775 Dendritic Cells anti-CD40 


0.9 


0.9 


93774_Monocytes_resting 


2.9 


1.8 


93776 Monocytes LPS 50ng/ml 


29.7 


19.2 


93581 Macrophages resting 


4.9 


2.3 


93582 Macrophages LPS lOOng/ml 


7.2 


4.4 


93098 HUVEC (Endothelial)_none 


9.2 


6.5 


93099 HUVEC (Endothelial) starved 


18.6 


14.7 


93100 HUVEC (Endothelial) IL-lb 


3.9 


2.6 


93779 HUVEC (Endothelial)JDFN gamma 


19.2 


17.1 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


2.1 


2.4 


93101 HUVEC (Endothelial) TNF alpha + IL4 


15.3 


12.2 


93781 HUVEC (Endothelial^ IL-11 


13.6 


15.3 


93583 Lung Microvascular Endothelial Cells_none 


19.9 


20.4 


93584_Lung Microvascular Endothelial Cells_rNFa (4 ng/ml) 
and IT lb (I ne/mH 


18.0 


14.9 


92662 Microvascular Dermal endothehum none 


29.7 


26.8 


92663_Microsvasular Dermal endothelium_TNPa (4 ng/ml) and 
TT 1h H na/mH 


36.9 


33.4 


93773_Brcmchial epithelium_TNFa (4 ng/rnl) and ILlb (1 
n a/ m n ** 

Hgy JL1U y 


41.5 


25.7 


Q3?d7 Small Airwflv 'Rnit'hpliiirri nftnp 


13.3 


8.8 


93348_Small Airway EpitheUum_TNFa (4 ng/ml) and ILlb (1 
ng/ml) 


56.6 


45.4 


92668 Coronery Artery SMC resting 


22.2 


19.8 


92669_Coronery Artery SMCJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


28.1 


19.9 


93107 astrocytes resting 


13.0 


20.2 


93 1 08 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


23.7 


18.6 


92666 KU-812 (Basophil) resting 


97.3 


75.3 


92667 KU-812 (BasophiI)_PMA/ionoycin 


100.0 


90.1 


93579 C(^1106(Keratinocytes) none 


16.6 


13.8 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


67.8 


11.3 


93791 Liver Cirrhosis 


14.3 


12.3 


93792 Lupus Kidney 


28.7 


18.8 


93577 NCI-H292 


27.4 


28.3 


93358 NCI-H292 1L-4 


61.1 


55.1 


93360 NCI-H292 IL-9 


37.6 


31.6 


93359 NCI-H292 EL-13 


44.4 


42.9 


93357 NCI-H292 IFN gamma 


21.0 


20.3 


93777 HPAEC_- 


21.5 


17.2 
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93778_HPAEC_IL-1 beta/TNA alpha 


11.0 


9.5 


93254 Normal Human Lung Fibroblast none 


31.0 


20.6 


93253 Normal Human Lung Fibroblast TNFa (4 ng/ml) and 1L- 
lb(l ng/ml) 


26.1 


23.5 


93257 _Normal Human Lung FibroblastJQL-4 


40.6 i 


37.1 


93256 Normal Human Lung Fibroblast JL-9 


21.3 


17.7 


93255 Normal Human Lung Fibroblast IL-13 


56.3 


53.2 


93258_Normal Human Lung FibroblastJFN gamma 


59.5 


45.4 


93106„Dermal Fibroblasts CCD 1070 _ resting 


47.0 


33.4 


93361_Dermal Fibroblasts CCD1070_TNF alpha 4 ng/ml 


73.7 


55.1 


93105JDermal Fibroblasts CCD1070 IL-1 beta 1 ng/ml 


36.6 


37.4 


93772__dermal fibroblastJFN gamma 


8.8 


9.7 


93771 dermal fibroblast IL-4 


20.2 


19.6 


93259 IBD Colitis 1** 


13.2 


10.7 


93260 IBD Colitis 2 


4.1 


2.0 


93261 IBDCrohns 


3.1 


3.1 


735010 Colon normal 


29.9 


24.3 


735019 Lung none 


46.0 


38.4 


64028-l_ Thymus_none 


60.3 


54.0 


64030-l_Kidney_none 


32.1 


26.4 



Table 37. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tm6177f 
agl215_bl 


cnslx4tm6177f 
agl215 bl 


102633 BA4 Control ■ 


20.2 


102605 BA17PSP 


31.1 


102641 BA4Control2 


34.5 


102612 BA17PSP2 


9.9 


102625 BA4Alzheimer's2 


9.0 


102637 Sub Nigra Control 


54.5 


102649 BA4 Parkinson's 


32.9 


102645_Sub Nigra Control2 


31.7 


102656 BA4 Parkinson's2 


46.8 


102629_Sub Nigra 
Alzheimer's2 


24.2 


102664_BA4 Huntington's 


36.2 


102660JSub Nigra Parkinson , s2 


91.5 


102671 BA4 Huntington's2 


11.1 


102667 JSub Nigra 
Huntington's 


80.6 


102603 BA4PSP 


15.8 


102674 JSub Nigra 
Huntmgton's2 


43.0 


102610 BA4PSP2 


45.9 


102614 Sub Nigra PSP2 


24.8 


102588_BA4 Depression 


19.6 


102592_Sub Nigra Depression 


18.5 


102596_BA4 Depression2 


7.8 


102599 Sub Nigra Depression2 


12.0 


102634 BA7 Control 


26.1 


102636 Glob Palladus Control 


20.2 


102642 BA7 Comrol2 


32.8 


102644 Glob Palladus Control2 


10.7 


102626 B A7 Alzheimer's2 


4.5 


102620_Glob Palladus 
Alzheimer's 


21.6 


102650 BA7 Parkinson's 


22.9 


102628_Glob Palladus 
Alzheimer's2 


4.9 



204 



WO 02/06339 



PCTYUS01/21249 



102657 BA7 Parkinson's2 


35.5 


102652_Glob Palladus 
Parkinson's 


100.0 


102665 BA7 Huntington's 


39.1 ! 


102659 J31ob Palladus 
Parkinson , s2 


23.0 


102672 JBA7 Huntington f s2 


40.4 


102606 Glob Palladus PSP 


10.1 


102604 BA7 PSP 


31.2 


102613 Glob Palladus PSP2 


11.8 


102611 BA7PSP2 


32.2 


102591_Glob Palladus 
Depression 


23.4 


102589_BA7 Depression 


6.2 


102638_Temp Pole Control 


7.7 


102632 BA9 Control 


12.5 


102646 Temp Pole Control2 


29.2 


102640 BA9 Control2 


48.5 


102622_Temp Pole Alzheimer's 


4.0 


102617 , BA9 Alzheimer's 


6,9 


iuzoou_iemp Jroie 
Alzheimer's2 


3.6 


102624 BA9 Alzheimer I s2 


5.4 


102653 Temp Pole Parkinson's 


22.5 


102648 BA9 Parkinson's 


25.2 


102661_TempPole 
Parkins on' s2 


22.1 


102655 BA9 Parkinson's2 


33.4 


102668_TempPole 
Huntington's 


30.6 


102663 .BA9 Huntington's 


44.8 


102607 Temp Pole PSP 


3.8 


102670_BA9 Huntington's2 


13.7 


102615 Temp Pole PSP2 


2.2 


102602 BA9 PSP 


23.4 


102600_TempPole 
Depression2 


7.1 


102609 BA9PSP2 


5.0 


102639_Cing Gyr Control 


58.9 


102587_BA9 Depression 


10.8 


102647 Cing Gyr Control2 


40.2 


102595_BA9 Depression2 


11.8 


102623_Cing Gyr Alzheimer's 


19.3 


102635 BA17 Control 


39.6 


10263 l_Cing Gyr Alzheimer's2 


11.8 


102643 BA17 Control2 


40.0 


102654_Cing Gyr Parkinson's 


42.1 


102627 BAl7Alzheimer , s2 


7.6 


102662 Cing Gyr Parkmson f s2 


35.7 


102651 BA17 Parkinson's 


31.2 


102669 Cing Gyr Huntington's 


62.0 


102658 BA17 Parkinson*s2 


35.2 


102676_Cing Gyr 
Huntington's2 


28.7 


102666_BA17 Huntington's 


47.2 


102608 CingGyrPSP 


66.8 


102673 BA17Huntington's2 


25.0 


102616_CingGyrPSP2 


5.2 


102590 BA 17 Depression 


22.2 


102594_Cing Gyr Depression 


14.7 


102597_BA17 Depression2 


41.7 


102601 Cing Gyr Depression2 


32.0 



Panel 1.2 Summary: Agl215/Agl382 Two replicate experiments were performed 
using probe and primer sets of identical sequences; however, relatively disparate results were 
obtained on this panel. For Agl215, the MOL5a gene is expressed at high levels across most 

5 of the tissues on this panel with highest expression in treated endothelial cells (CT value = 23). 
For Agl382, the MOL5a gene is expressed at high levels across most of the tissues on this 
panel with highest expression in an ovarian cancer cell line (CT value = 22). To summarize 
the expression profile, there appears to be widespread expression of the MOL5a gene in a 
number of tissues and cell lines. Furthermore, the expression of this gene seems to be 

.0 associated with reproductive tissues and cancer cell lines whose origins are such. For 
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instance, there is significant expression in ovarian cell lines, breast cell lines and placenta 
tissue. There is also moderate expression in kidney tissues and lung cell lines. 

Panel 2.2 Summary: Agl215 There appears to be widespread expression of the 
MOL5a gene in the samples of panel 2.2. Specifically, there seems to be an association of 

5 expression in breast cancer and normal ovarian tissue. This is reasonably consistent with the 
results obtained from Panel 1.2. In addition, there is also some correlation with expression in 
normal kidney tissue when compared to kidney cancers, also consistent with the observations 
in Panel 1.2. Thus, therapeutic modulation of this gene or gene product might show utility in 
the treatment of breast cancer, ovarian cancer or kidney cancer. 

0 Panel 4D Summary: Agl215/Agl382 Results from two replicate experiments 

performed using probe and primer sets of identical sequences are in reasonable agreement. 
The MOL5a transcript is widely expressed in cell lines from this panel (CT values = 25-30), 
including thymus, lung, muco-epidennoid cell lines, fibroblasts from diverse origin, and 
activated T cells. In addition, the MOL5a gene is expressed in normal colon but not in colons 

5 from patients with Crohn's disease or colitis. Thus, protein therapeutics designed with the 
putative semaphorin encoded for by this protein could reduce or eliminate inflammation and 
tissue destruction due to IBD. High expression of this transcript was found on primary resting 
Thl T cells, and also primary resting Th2 and Trl T cells. The high expression of this 
transcript in secondary T cells treated with CD95 suggests that this transcript encodes for a 

:0 protein involved in activation of cell death. Furthermore, high expression of the MOL5A 
transcript is also found in activated basophils and eosinophils, suggesting a role for this protein 
in allergic disorder such as asthma, contact hypersensitivity, and hypersensitive immediate 
reactions. Antibody or protein therapeutics designed against the protein encoded for by this 
transcript could therefore reduce or inhibit inflammation in allergy, asthma, emphysema, 

:5 psoriasis and/or autoimmunity. 

Panel CNSD.01 Summary: Agl215 Semaphorins can act as axon guidance proteins, 
specifically through their ability to act as chemorepellents that inhibit CNS regenerative 
capacity. Manipulation of levels of the MOL4 semaphorin-like protein may therefore be of use 
in inducing a compensatory synaptogenic response to neuronal death in Alzheimer's disease, 

i0 Parkinson's disease, Huntington's disease, spinocerebellar ataxia, progressive supranuclear 
palsy, multiple sclerosis, ALS, head trauma, stroke, or any other disease/condition associated 
with neuronal loss. 

Example 2: TaqMan Data for MOL7 
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TaqMan data was acquired for MOL7 as described in Eax ample 1 using the primers 
specified. The relative expression of MOL7 in the described tissues is represented in the 
graphs below. 
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Example 3 SeqCallingTM Technology 

cDNA was derived from various human samples representing multiple tissue types, 
normal and diseased states, physiological states, and developmental states from different 
donors. Samples were obtained as whole tissue, cell lines, primary cells or tissue cultured 

5 primary cells and cell lines. Cells and cell lines may have been treated with biological or 
chemical agents that regulate gene expression for example, growth factors, chemokines, 
steroids. The cDNA thus derived was then sequenced using CuraGen's proprietary SeqCalling 
technology. Sequence traces were evaluated manually and edited for corrections if appropriate. 
cDNA sequences from all samples were assembled with themselves and with public ESTs 

0 using bioinformatics programs to generate CuraGen's human SeqCalling database of 

SeqCalling assemblies. Each assembly contains one or more overlapping cDNA sequences 
derived from one or more human samples. Fragments and ESTs were included as components 
for an assembly when the extent of identity with another component of the assembly was at 
least 95% over 50 bp. Each assembly can represent a gene and/or its variants such as splice 

.5 forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

10 nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 

!5 of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 

\0 type expression regulation, intensity of expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
assemblies with the following criteria: SNPs are not analyzed within 1 0 base pairs on both 
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ends of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
and displays SNP positions, associated individual variant sequences in the assembly, the depth 
of the assembly at that given position, the putative assembly allele frequency, and the SNP 
sequence variation. Sequence traces are then selected and brought into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 
sequence changes to identify potential amino acid changes resulting from the SNP sequence 
variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: 

Alderborn et al. Determination of Single Nucleotide Polymorphisms by Real-time 
Pyrophosphate DNA Sequencing. (2000). Genome Research. 10, Issue 8, August. 1249-1265. 

In brief, Pyrosequencing is a real time primer extension process of genotyping. This 
protocol takes double-stranded, biotinylated PCR products from genomic DNA samples and 
binds them to streptavidin beads. These beads are then denatured producing single stranded 
bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA 
chain elongation. Following Klenow polymerase-mediated base incorporation, PPi is released 
and used as a substrate, together with adenosine 5 f -phosphosulfate (APS), for ATP sulfiirylase, 
which results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes 
proportional to the number of added bases, up to about four bases. To allow processivity of the 
method dNTP excess is degraded by apyrase, which is also present in the starting reaction 
mixture, so that only dNTPs are added to the template during the sequencing. The process has 
been fully automated and adapted to a 96-well format, which allows rapid screening of large 
SNP panels. 
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EQUIVALENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 

5 with respect to the scope of the appended claims, which follow. In particular, it is 

contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 

.0 embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided thai said variant differs in no more than 15% of amino 
acid residues from said amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 
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5 . An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10 3 12, 14, 16, 18, 20, 22, and 24; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2 9 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18,20, 22, and 24, wherein one or more amino 
acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 1 5% of amino 
acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
an amino acid sequence chosen from the group consisting of SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, or a variant of said polypeptide, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
1 5% of amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occuiring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occuiring polypeptide 
variant 
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8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS : 1 , 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, and 23; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, and 23, provided that no more than 20% of the nucleotides 
differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23, or a complement of said 
nucleotide sequence. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 11. 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 
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14. A cell comprising the vector of claim 12. 

15. An antibody that binds iinmunospecifically to the polypeptide of claim 1 . 

16. The antibody of claim 1 5 , wherein said antibody is a monoclonal antibody. 

1 7. The antibody of claim 1 5 , wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) detennining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby detennining the presence or amount of the nucleic acid molecule in said sample. 

20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is 
used as a marker for cell or tissue type. 

21. The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 
•(b) determining whether said agent binds to said polypeptide. 
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23. The method of claim 22 wherein the agent is a cellular receptor or a downstream 
effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1 , the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25 . A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

26. A method of treating or preventing a MOLX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the polypeptide of claim 1 in an amount sufficient to treat or prevent said MOLX- 
associated disorder in said subject 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a MOLX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
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the nucleic acid of claim 5 in an amount sufficient to treat or prevent said MOLX- 
associated disorder in said subject 

3 1 . The method of claim 3 0 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a MOLX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 1 5 in an amount sufficient to treat or prevent said MOLX- 
associated disorder in said subject 

35. The method of claim 34 wherein the disorder is diabetes. 

36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 
38. 
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42. A kit comprising in one or more containers, the pharmaceutical composition of claim 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 4 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared 
to the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to cancers. 

46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 
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48. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, or a 
biologically active fragment thereof. 

49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 1 5 in an amount sufficient to 
alleviate the pathological state. 

50. A method for the screening of a candidate substance interacting with an olfactory 
receptor polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, and 24, or fragments or variants thereof, comprises the following 
steps: 

a) providing a polypeptide selected from the group consisting of the 
sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24, or a 
peptide fragment or a variant thereof; 

b) obtaining a candidate substance; 

c) bringing into contact said polypeptide with said candidate substance; 
and 

d) detecting the complexes formed between said polypeptide and said 
candidate substance. 

51. A method for the screening of ligand molecules interacting with an olfactory receptor 
polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, and 24, wherein said method comprises: 
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a) providing a recombinant eukaryotic host cell containing a nucleic acid 
encoding a polypeptide selected from the group consisting of the polypeptides 
comprising the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, and 24; 

b) preparing membrane extracts of said recombinant eukaryotic host cell; 

c) bringing into contact the membrane extracts prepared at step b) with a 
selected ligand molecule; and 

d) detecting the production level of second messengers metabolites. 

52: A method for the screening of ligand molecules interacting with an olfactory receptor 
polypeptide selected from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, and 24, wherein said method comprises: 

a) providing an adenovirus containing a nucleic acid encoding a 
polypeptide selected from the group consisting of polypeptides comprising the 
amino acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 
24; 

b) infecting an olfactory epithelium with said adenovirus; 

c) bringing into contact the olfactory epithelium b) with a selected ligand 
molecule; and 

d) detecting the increase of the response to said ligand molecule. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-24, 26-52 (all partially) 

An Isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 2, 
nucleic acids, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 

1.1. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino add 
sequence selected from the group consisting of: Seq. 
Id. No. 4 nucleic adds, vectors, hosts, antibodies, 
compositions, methods and uses relating thereto. 



2. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino add sequence 
selected from the group consisting of: Seq. Id. No. 6, 
nucleic adds, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



3. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 8/10, 
nucleic adds, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



4. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino add sequence 
selected from the group consisting of: Seq. Id. No. 12, 
nucleic acids, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



5. Claims: 1-24, 26-52 (all partially) 

An Isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 14, 16, 
18 nucleic acids, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



6. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 20, 
nucleic acids, vectors, hosts, antibodies, compositions, 
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methods and uses relating thereto. 



7. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 22, 
nucleic acids, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



8. Claims: 1-24, 26-52 (all partially) 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: Seq. Id. No. 24, 
nucleic acids, vectors, hosts, antibodies, compositions, 
methods and uses relating thereto. 



Please note that all inventions mentioned under item 1, although not 
necessarily linked by a common inventive concept, could be searched 
without effort justifying an additional fee. 
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